
Appendix A 
Queries to Authors for Additional Information 

Author Research Objective Questions for Authors 
Bosworth et al., 
20051 

To determine if a nurse administered patient-
tailored intervention can improve blood 
pressure control 

• What strategies did you employ in your 
intervention specifically to address the 
problem of low health literacy? 

Brock & Smith, 
20072 

To evaluate the effects of using an audiovisual 
animation displayed on a PDA for patient 
education in a clinical setting 

• What behavioral theory did you use in the 
design of your intervention? 

Campbell et al., 
20043 

To compare comprehension of consent 
information (for a hypothetical research study) 
as a function of the medium of presentation, 
mostly among a low-literacy population 

• Did you perform any pre-testing (either 
cognitive and usability testing or pilot 
testing) of your intervention? 

DeWalt et al., 
20064 

To compare the efficacy of a heart failure self-
management program designed for patients 
with low literacy versus usual care. 

• What was the total contact time with 
participants during the delivery of your 
intervention? 

• What behavioral theory did you use in the 
design of your intervention? 

Ferreira et al., 
20055 

To test whether health-care provider directed 
intervention increased colorectal cancer 
screening rates. 

• What strategies did you employ in your 
intervention specifically to address the 
problem of low health literacy? 

• What behavioral theory did you use in the 
design of your intervention? 

• Did you perform any pre-testing (either 
cognitive and usability testing or pilot 
testing) of your intervention? 

Gerber et al., 
20056 

To evaluate a multimedia intervention for 
diabetes education targeting low literacy 
individuals from a diverse population. 

• How many intervention sessions did you 
provide for study participants? 

• What was the total contact time with 
participants during the delivery of your 
intervention? 

Greene et al., 
20087 

1) To test whether comprehension could be 
improved by varying the way information was 
presented 
2) To examine the effect of numeracy on 
comprehension of CDHP design and informed 
decision making (i.e. is numeracy of 
moderator) 

• Did you perform any pre-testing (either 
cognitive and usability testing or pilot 
testing) of your intervention? 

Kim et al., 20048 To examine the association between health 
literacy and self management behaviors in 
patients with diabetes and to determine 
whether diabetes education improves self-
management behaviors in patients with limited 
compared with adequate health literacy 

• What was the total contact time with 
participants during the delivery of your 
intervention? 

• What strategies did you employ in your 
intervention specifically to address the 
problem of low health literacy? 

• Did you tailor your intervention to address 
individual patient characteristics? If so, 
how? 

• What behavioral theory did you use in the 
design of your intervention? 

• Did you perform any pre-testing (either 
cognitive and usability testing or pilot 
testing) of your intervention? 

Kripalani et al., 
20079 

To design and evaluate an illustrated 
medication schedule (pill card) that depicts a 
patient's daily medication regimen using pill 
images and icons  

• How many intervention sessions did you 
provide for study participants? 

• What was the total contact time with 
participants during the delivery of your 
intervention? 

• What behavioral theory did you use in the 
design of your intervention? 



Author Research Objective Questions for Authors 
Kripalani et al., 
200710 

To determine the effects of two low-literacy 
educational handouts on the frequency of 
subsequent prostate cancer discussion and 
screening 

• How many intervention sessions did you 
provide for study participants? 

• What was the total contact time with 
participants during the delivery of your 
intervention? 

• What behavioral theory did you use in the 
design of your intervention? 

Kripalani et al., 
200811 

To determine whether simplified written 
documents, a short verbal description of the 
study, and a visual aid to describe the 
randomization process improved participant 
comprehension of informed consent and 
HIPAA Privacy Rule requirements regarding 
authorization for use and disclosure of 
protected health information 

• What was the total contact time with 
participants during the delivery of your 
intervention? 

Murray et al., 
200712 

To determine whether a pharmacist 
intervention improves medication adherence 
and health outcomes compared with usual 
care for low-income patients with heart failure.  

• How many intervention sessions did you 
provide for study participants? 

• What was the total contact time with 
participants during the delivery of your 
intervention? 

Peters et al., 
200713 

Examine whether simpler presentations of  
quantitative information have  a larger 
influence on (on comprehension) among 
consumers with low numeracy compared to 
those higher in numeracy 

• What was the total contact time with 
participants during the delivery of your 
intervention? 

• Did you perform any pre-testing (either 
cognitive and usability testing or pilot 
testing) of your intervention? 

Robinson et al., 
200814 

To determine the effects of literacy classes 
given to asthmatic pediatric patients in an 
urban area on reading level, asthma treatment 
self-efficacy, ED visits and hospitalizations 

• What strategies did you employ in your 
intervention specifically to address the 
problem of low health literacy? 

• What behavioral theory did you use in the 
design of your intervention? 

Rothman et al., 
200415 

To examine the role of literacy in glycemic 
control in a cohort of patients with type 2 
diabetes 

• How many intervention sessions did you 
provide for study participants? 

• What was the total contact time with 
participants during the delivery of your 
intervention? 

• What behavioral theory did you use in the 
design of your intervention? 

• Did you perform any pre-testing (either 
cognitive and usability testing or pilot 
testing) of your intervention? 

Rothman et al., 
200416 

To examine the role of literacy on the 
effectiveness of a comprehensive disease 
management program for patients with 
diabetes. 

• What was the total contact time with 
participants during the delivery of your 
intervention? 

• What behavioral theory did you use in the 
design of your intervention? 

• Did you perform any pre-testing (either 
cognitive and usability testing or pilot 
testing) of your intervention? 

Rudd et al., 
200917 

To test the efficacy of educational 
interventions to reduce literacy barriers and 
enhance health outcomes among patients with 
inflammatory arthritis.  

• How many intervention sessions did you 
provide for study participants? 

• What was the total contact time with 
participants during the delivery of your 
intervention? 

• What behavioral theory did you use in the 
design of your intervention? 

• Did you perform any pre-testing (either 
cognitive and usability testing or pilot 
testing) of your intervention? 



Author Research Objective Questions for Authors 
Schillinger et al., 
200918 
Schillinger et al., 
200819 

Examined the effects of 2 self-management 
support (SMS) strategies (automated 
telephone self-management support (ATSM) 
and group medical visits (GMV)) across 
outcomes corresponding to the Chronic Care 
Model.  

• What strategies did you employ in your 
intervention specifically to address the 
problem of low health literacy? 

• What behavioral theory did you use in the 
design of your intervention? 

• Did you perform any pre-testing (either 
cognitive and usability testing or pilot 
testing) of your intervention? 

Seligman et al., 
200520 

To determine if notifying physicians of their 
patients' limited health literacy affects 
physician behavior, physician satisfaction, or 
patient self-efficacy. 

• What behavioral theory did you use in the 
design of your intervention? 

Walker et al., 
200721 

Intervention: 
To determine the effectiveness of a pictorial 
‘mind map’ together with the Arthritis 
Research Campaign (ARC) booklet for 
imparting knowledge to participants with 
rheumatoid arthritis, and to relate this to 
participant reading ability 
 
Health outcome: 
To investigate the relationship between 
anxiety/depression and HL 

• What was the total contact time with 
participants during the delivery of your 
intervention? 

• Who delivered your intervention? 

Wallace et al., 
200922 

To evaluate the impact of providing patients 
with a literacy-appropriate diabetes education 
guide accompanied by brief counseling 
designed for use in primary care. 

• What was the total contact time with 
participants during the delivery of your 
intervention? 

Weiss et al., 
200623 

To determine whether literacy education, 
provided along with standard depression 
treatment to adults with depression and limited 
literacy, would result in greater improvement in 
depression than would standard depression 
treatment alone 

• How many intervention sessions did you 
provide for study participants? 

• What behavioral theory did you use in the 
design of your intervention? 

• Did you perform any pre-testing (either 
cognitive and usability testing or pilot 
testing) of your intervention? 

Wright et al., 
200924 

To determine whether low numeracy 
participants would better understand risks 
presented using grouped dot or dispersed dot 
displays  

• What was the total contact time with 
participants during the delivery of your 
intervention? 

• Did you perform any pre-testing (either 
cognitive and usability testing or pilot 
testing) of your intervention? 

Yates & Pena, 
200625 

To assess differences in comprehension 
between standard and simplified head injury 
advice sheets 

• Did you perform any pre-testing (either 
cognitive and usability testing or pilot 
testing) of your intervention? 
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Appendix B. 
Search Strategy 

 
#1 Search numeracy 173 
#2 Search numeracy Limits: Humans, English 146 
#3 Search "health literacy" 789 
#4 Search "health literacy" Limits: Entrez Date from 2003, Humans, English 586 
#5 Search #2 OR #4 716 
#6 Search literacy 39075 
#7 Search "rapid estimate of adult literacy" OR real* 215538 
#8 Search #6 AND #7 920 
#9 Search "test of functional health literacy" OR tofhl* 295 

#10 Search #6 AND #9 295 
#11 Search "Hebrew health literacy test" OR HHLT 6 
#12 Search "medical achievement reading test" OR MART 1202 
#13 Search #6 AND #12 23 
#14 Search "newest vital signs" OR NVS 203 
#15 Search #6 AND #14 6 
#16 Search "short assessment of health literacy" OR SAHLSA 170 
#17 Search #6 AND #16 170 
#18 Search "wide range achievement test" OR WRAT 290 
#19 Search #6 AND #18 77 
#20 Search "nutritional literacy" OR "literacy assessment for diabetes" OR LAD OR SIL OR "single 

item numeracy screener" OR DAHL OR "demographic assessment" OR BEHKA OR "brief 
estimate" OR "diabetes numeracy" OR "medical data interpretation" OR "subjective numeracy" OR 
"numeracy test" 

18220 

#21 Search #6 AND #20 264 
#22 Search #8 OR #10 OR #11 OR #13 OR #15 OR #17 OR #19 OR #21 1661 
#23 Search #8 OR #10 OR #11 OR #13 OR #15 OR #17 OR #19 OR #21 Limits: Entrez Date from 

2003, Humans, English 
729 

#24 Search #5 OR #23 1310 
#25 Search #5 OR #23 Limits: Editorial, Letter, Case Reports 58 
#26 Search #24 NOT #25 1252 
 
#1 Search "rapid estimate of adult literacy" 104 
#2 Search "test of functional health literacy" 290 
#3 Search "Hebrew health literacy test" 6 
#4 Search "medical achievement reading test 0 
#5 Search medical achievements reading test 68 
#6 Search "newest vital signs" 1 
#7 Search "short assessment of health literacy" 170 
#8 Search "wide range achievement test" 219 
#9 Search "literacy assessment for diabetes" 225 

http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?querykey=1&dbase=pubmed&tab=history&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?cmd=HistorySearch&querykey=1&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?querykey=2&dbase=pubmed&tab=history&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?cmd=HistorySearch&querykey=2&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?querykey=3&dbase=pubmed&tab=history&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?cmd=HistorySearch&querykey=3&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?querykey=4&dbase=pubmed&tab=history&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?cmd=HistorySearch&querykey=4&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?querykey=5&dbase=pubmed&tab=history&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?cmd=HistorySearch&querykey=5&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?querykey=6&dbase=pubmed&tab=history&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?cmd=HistorySearch&querykey=6&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?querykey=7&dbase=pubmed&tab=history&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?cmd=HistorySearch&querykey=7&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?querykey=8&dbase=pubmed&tab=history&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?cmd=HistorySearch&querykey=8&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?querykey=9&dbase=pubmed&tab=history&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?cmd=HistorySearch&querykey=9&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?querykey=10&dbase=pubmed&tab=history&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?cmd=HistorySearch&querykey=10&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?querykey=11&dbase=pubmed&tab=history&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?cmd=HistorySearch&querykey=11&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?querykey=12&dbase=pubmed&tab=history&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?cmd=HistorySearch&querykey=12&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?querykey=13&dbase=pubmed&tab=history&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?cmd=HistorySearch&querykey=13&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?querykey=14&dbase=pubmed&tab=history&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?cmd=HistorySearch&querykey=14&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?querykey=15&dbase=pubmed&tab=history&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?cmd=HistorySearch&querykey=15&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?querykey=16&dbase=pubmed&tab=history&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?cmd=HistorySearch&querykey=16&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?querykey=17&dbase=pubmed&tab=history&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?cmd=HistorySearch&querykey=17&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?querykey=18&dbase=pubmed&tab=history&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?cmd=HistorySearch&querykey=18&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?querykey=19&dbase=pubmed&tab=history&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?cmd=HistorySearch&querykey=19&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?querykey=20&dbase=pubmed&tab=history&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?cmd=HistorySearch&querykey=20&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?querykey=21&dbase=pubmed&tab=history&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?cmd=HistorySearch&querykey=21&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?querykey=22&dbase=pubmed&tab=history&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?cmd=HistorySearch&querykey=22&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?querykey=23&dbase=pubmed&tab=history&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?cmd=HistorySearch&querykey=23&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?querykey=24&dbase=pubmed&tab=history&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?cmd=HistorySearch&querykey=24&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?querykey=25&dbase=pubmed&tab=history&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?cmd=HistorySearch&querykey=25&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?querykey=26&dbase=pubmed&tab=history&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?cmd=HistorySearch&querykey=26&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?querykey=1&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?cmd=HistorySearch&querykey=1&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?querykey=2&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?cmd=HistorySearch&querykey=2&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?querykey=3&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?cmd=HistorySearch&querykey=3&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?querykey=4&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?cmd=HistorySearch&querykey=4&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?querykey=5&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?cmd=HistorySearch&querykey=5&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?querykey=6&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?cmd=HistorySearch&querykey=6&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?querykey=7&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?cmd=HistorySearch&querykey=7&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?querykey=8&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?cmd=HistorySearch&querykey=8&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?querykey=9&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?cmd=HistorySearch&querykey=9&tab=&�


 

#10 Search "nutritional literacy" 3 
#11 Search "single item numeracy screener" 0 
#12 Search #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 991 
#13 Search #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 Limits: Entrez 

Date from 2003, Humans, English 
473 

#14 Search #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 Limits: Entrez 
Date from 2003, Humans, Editorial, Letter, Case Reports, English 

5 

#15 Search #13 NOT #14 468 
 
 
 
#1 Search literacy [tw] 5516 
#2 Search literacy [tw] Limits: Entrez Date from 2003, Humans, English 2337 
#3 Search literacy [tw] Limits: Editorial, Letter, Case Reports 243 
#4 Search #2 NOT #3 2226 
 
 
Term used in other databases: 
 
“health literacy” 
 
CINAHL = 34 = 22 NEW 
 
Cochrane = 61 = 34 NEW 
 
PsycINFO = 65 = 26 
 
ERIC = 34 = 31 
 
Total Unduplicated Database = 2855 
 
  

http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?querykey=10&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?cmd=HistorySearch&querykey=10&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?querykey=11&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?cmd=HistorySearch&querykey=11&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?querykey=12&dbase=pubmed&tab=History&querytype=eSearch&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?cmd=HistorySearch&querykey=12&tab=&�
http://www.ncbi.nlm.nih.gov.libproxy.lib.unc.edu/sites/?querykey=13&dbase=pubmed&tab=History&querytype=eSearch&�
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Appendix C:  
Inclusion/Exclusion Criteria and  

Study Internal Validity Quality Form 
Inclusion/Exclusion Criteria: 
Please mark each abstract or article IN/OUT based on following criteria. For those excluded, provide 
exclusion reason and any additional pertinent codes listed below. 
Inclusions: 

1. Prospective and cross-sectional observational studies of literacy levels and health. Studies must measure 
literacy at the individual level.  

2. Trials of materials developed for low literacy populations or trials of interventions that compare easier to 
read/understand material versus standard materials.  

 

Exclusion Criteria: 
1. Studies with no original data  
2. SER only 
3. Studies that do not measure literacy or health literacy 
4. Studies with no health outcomes (ie. descriptive only or have outcomes like likability, satisfaction) 
5. Studies examining normal reading development in children 
6. Studies about dyslexia 
7. Studies on the basic experimental science of reading ability (e.g., studies of brain function, MRI, EEG) 
8. Non-English language studies 
9. Studies answering KQ1 where literacy is measured (not numeracy) and the only study outcome is 

knowledge.  
10. Studies in which the outcome is limited to dementia or cognitive impairment.  
11. Studies published in abstract form only 
12. Case-report only 
13. Ecological data only 
14. Sample size less than 10 
15. Unable to obtain the article 
16. Intervention studies that do not address low health literacy 



 

  
Study Internal Validity (Risk of Bias) Review Form  

 
REF #, Author, Year:_________________________________     Reviewer______________________ 
 
Short Title:__________________________________________________________________________ 
 
 

Question Response Criteria Comments 
Internal Validity  

1. Method of 
Randomization (KQ2-
RCT only) 

Good  
 

Computer generated 
random allocation.  

 

Fair   
 

Flipped coin  

Poor  
 

Pseudo randomization (ie. 
alternate allocation, by 
days of week, etc) or 
randomization approach 
cannot be determined 

 

NA   
 

Participants not 
randomized 

 

2. Allocation 
Concealment (KQ2-
RCT only) 

Good  
 

Central randomization  

Fair   
 

Opaque envelopes  

Poor  
 

No concealment  

NA   
 

Participants not 
randomized 

 

3. Creation of 
Comparable Groups 

Good  
 

No baseline differences 
(>20% qualitatively) 
among groups regarding 
inclusion/exclusion criteria  

 

Fair   
 

Few baseline difference 
among groups, probably 
related to chance  

 

Poor  
 

Multiple differences among 
groups 

 

NA    
 

Cross-sectional, case-
control or single arm study 

 

4. Maintenance of 
Comparable Groups. If 
there is only one study 
arm than consider the 
overall attrition only. 

Good  
 

Low attrition (< 20%) and 
Low differential loss 
(<5%) 

 

Fair   
 

Moderate attrition (20-
40%) or Moderate 
differential loss (5-15%) 

 

Poor  
 

High Attrition (>40%) or 
High differential loss 
(>15%) 

 

NA   Cross-sectional, case-  



 

 control.  
5. Health Literacy 
Measurement (health 
literacy, literacy, 
numeracy, or other) 

Good  
 

Measure valid and reliable.  
(unless the HL measure is 
one of the well known and 
applied measures 
(REALM, 
TOFHLA,WRAT etc., 
measurement validation 
should be discussed in the 
text)  

 

Fair   
 

Some of the above features  

Poor  
 

None of the above features  

6. Outcome 
Measurement 

Good  
 

Measure valid and reliable  
(i.e. mortality, clinical 
measure, well validated 
scale) 

 

Fair   
 

Some of the above features 
(Chart review, partially 
validated scale) 

 

Poor  
 

None of the above features. 
(self-report, pain may be an 
exception, non-validated 
scale) 

 

7. Outcome 
Measurement Equally 
Applied 

Good  
 

Same measurement applied 
to each group. 
Measurement at same point 
in time in each group 

 

Fair   
 

Some of the above 
features. 

 

Poor  
 

None of the above features.  

NA   Study includes only one 
group 

 

8. Blinding of patients 
and providers (KQ2 
only) 

Good  
 

Blinding of patients and 
providers 

 

Fair   
 

Blinding of one of the 
above. 

 

Poor  
 

Blinding of none of the 
above. 

 

 NA   Study was not an 
RCT/Intervention study: 
Patients and providers 
could not be blinded to the 
treatment arm 

 

9. Blinding of outcome 
assessors to 
intervention or 
exposure status of 

Good  
 

Yes  

Poor  
 

No  



 

participants NR     
NA     

10. Appropriate 
statistical testing 

Good  
 

Statistical tests appropriate 
to the data. Appropriate 
accounting for clustering, if 
RCT or naturally clustered 
environment, and multiple 
comparisons.  

 

Fair   
 

Some of the above 
features. 

 

Poor  
 

None of the above features.  

11. Intent to Treat 
Analysis or Sensitivity 
Analysis done to assess 
impact of loss to follow-
up 

Good  
 

Intent to treat or other 
analysis done 

 

Poor  
 

No analysis completed  

NA   Cross sectional, single arm 
study or case-control 
selected on outcome 
measure 

 

12 Appropriate control 
of confounding 

Good  
 

Addressed through study 
design (e.g., 
randomization) and/or 
analysis (e.g., through 
matching, stratification, 
multivariate analysis or 
other statistical adjustment) 

 

Fair   
 

Attempt made to control 
confounding, but doesn’t 
address all relevant 
confounders. 

 

Poor  
 

No attempt to control 
confounders. 

 

13. Sample sufficient by 
power analysis 

Good    Yes, for all outcomes 
reported 

 

Fair    Yes, for some outcomes  
Poor   No, not done  

Overall Assessment  

14. Overall study 
assessment 

Good    Conclusions are very likely 
to be correct given degree 
of bias 

 

Fair    Conclusions are probably 
correct given degree of bias 

 

Poor   Conclusions aren’t certain 
because bias too large 

 

 
 
  



 

Appendix D: Evidence Tables 
Glossary of Abbreviations and Acronyms Used in Evidence Tables 
Abbreviation/ 
Acronym Definition 
* Calculated by evidence report authors 
A1C  
AA African-American 
ABCD Assessment of Body Change Distress Scale 
ABLE Adult Basic Learning Examination 
ABMT Autologous bone marrow transplant 
AC Asthma clinic 
ACE Angiotensin-converting enzyme 
ADEPT Adherence and Efficacy to Protease Inhibitor Therapy study 
ADL Activities of daily living 
AdLit Adolescent Literacy 
AFDC Aid for Families with Dependent Children 
AIDS Acquired immune deficiency syndrome 
ANCOVA Analysis of covariance 
ANOVA Analysis of variance 
AOR adjusted odds ratio 
AQLQ Asthma Quality of Life Questionnaire 
ARB Angiotensin II receptor blockers 
ARC Arthritis Research Campaign 
ARR Absolute Risk Reduction 
ART Antiretrovial therapy 
ASI-Aic Addition Severity Index-alcohol scale  
ASI-drug Addition Severity Index-drug scale  
Avg average 
b/c because 
BA/BS Bachelor of Arts/Bachelor of Science 
BCT breast-conservation therapy 
BDI Beck Depression Inventory 
BMI Body mass index 
BMQ Beliefs about Medicines Questionnaire 
BP blood pressure 
BSE Breast self-exam 
BSI Brief Symptom Inventory 
CA cancer 
CAD coronary artery disease 
CAGE  Capillary Affinity Gel Electrophoresis 
CARDES Cardiovascular Dietary Education System 
CBE Clinical breast exam 
CD Compact disc 
CD4 Cluster Difference 4 
CD-ROM Compact disc—read-only memory 
CES-D Center for Epidemiology Studies Depression Scale 
CHART Craig Handicap Assessment and Reporting Technique 
CHD coronary heart disease 
CHF congestive heart failure 
CI Confidence interval 
cigs cigarettes 
COMBO combination of 3 risk reduction presentations (RRR + ARR + NNT) 
COOP/WONCA Dartmouth Primary Care Cooperative Information Project/World Organization of National 

Colleges, Academies 
COPD Chronic obstructive pulmonary disease 
CPAP Continuous positive airway pressure 
CRC colorectal cancer  
C-SDSCA  Chinese version of the Summary of Diabetes Self-Care Activities 
CT Computed Tomography 



 

Abbreviation/ 
Acronym Definition 
dB Decibel 
DBP Diastolic blood pressure 
DDS Diabetes Distress Scale 
DICCT Deaconess Informed Consent Comprehension Test 
dl Deciliter 
DM Diabetes mellitus 
DMHDS Dunedin Multidisciplinary Health and Development Study 
DNA Deoxyribonucleic Acid 
DNR Do Not Resuscitate 
DRUGS Drug Regimen Unassisted Grading Scale  
E or S English or Spanish 
ED Emergency department 
EFNEP Expanded Food and Nutrition Education Program 
FACT-G Functional Assessment of Cancer Therapy-General 
FOBT fecal occult blood testing 
FQHC Federally Qualified Health Centers 
FSC Family Service Center 
G Group 
GA Georgia 
GED General equivalency degree 
GEE Generalized Estimating Equation 
Grady Grady Memorial Hospital, Atlanta, GA 
H1C  
HAART Highly active antiretroviral therapy 
HAQ/HAD Hospital Anxiety and Depression Scale 
Harbor Harbor-UCLA Medical Center, Torrance, CA 
HbA1c Glycosylated hemoglobin 
Health ABC  
Hep C hepatitis C 
Hg Mercury 
HIV Human immunodeficiency virus 
HIV/AIDS Human immunodeficiency virus/Acquired Immune Deficiency Syndrome 
HL health literacy 
HMO Health maintenance organization 
HRQoL health related quality of life 
HS high school 
HTN Hypertension 
IADL Instrumental activities of daily living 
ICD-9 International Classification of Disease-Ninth Revision 
ICD-9-CM International Classification of Disease-Ninth Revision, Clinical Modification 
IDL Instrument for the diagnosis of reading 
IDR Instrument for the Diagnosis of Reading 
IEP Individualized Educational Plan 
INR International Normalized Ratio 
InadLit  
IQ Intelligence quotient 
IQR Individual Qualification Record 
IRR Incidence rate ratio 
IUD Intra-uterine device 
kcal Kilocalories 
kg Kilogram 
KMS Knowledge of Medication Subtest 
KQ key question 
KSQ Knowledge Scale Questionnaire 
l Liter 
LA Louisiana 
LAE Los Angeles English speaking (Harbor-UCLA Medical Center) 
LAS Los Angeles Spanish speaking (Harbor-UCLA Medical Center) 



 

Abbreviation/ 
Acronym Definition 
LDL Low Density Lipoprotein 
MCS Mental Component Summary of SF-36 
MD medical doctor 
MDI Metered dose inhaler 
med medical 
MEMS Medical Equipment Management System 
mg Milligrams 
MHMC Mercy Hospital and Medical Center 
MHP mental health problem 
MKS Medication Knowledge Score 
mL Milliliter 
mm Millimeters 
MMC Medication management capacity  
MML Marginal Maximum Likelihood 
mmol Millimoles  
MMSE Mini-Mental State Examination 
MUSP Mater–University of Queensland Study of Pregnancy 
N Number 
NA Not applicable 
NAAL National Assessment of Adult Literacy 
NALS National Adult Literacy Survey 
NART National Adult Reading Test 
NC North Carolina 
ng/mL Nanograms per mililiter 
NH New Hampshire 
NLS Nutrition Label Survey 
NNT number needed to treat 
NOS not otherwise specified 
NR Not reported 
NS Not significant 
NY New York 
OAD oral anti-diabetic drug 
OCP Oral contraceptive pill 
OLS Ordinary Least Squares 
OR Odds ratio 
P Probability 
PA Pennsylvania 
PACE Pima County adult education program, Tucson, AZ 
PACQLQ Pediatric Asthma Caregiver’s Quality of Life Questionnaire 
PAG Pictorial anticipatory guidance 
PAM Patient Activiation Measure 
Pap test Papanicolaou smear 
PCKQ Prostate Cancer Knowledge Questionnaire 
PCP primary care physician 
PMAQ Patient Medication Adherence Questionnaire 
PORT Patient Outcomes Research Team 
PR prevalence ratio 
PSA Prostate-Specific Antigen 
QLS Questionnaire Literacy Screen 
r Correlation coefficient 
RA Research assistant 
RCT Randomized controlled trial 
REALM Rapid Estimate of Adult Literacy in Medicine 
RNA Ribonucleic Acid 
RR Relative risk 
RRR Relative risk ratio 
RSPM Raven Standard Progressive Matrices 
SBP Systolic blood pressure 



 

Abbreviation/ 
Acronym Definition 
s-CASI  
SD Standard deviation 
SDSCA Summary of Diabetes Self-Care Activities Measure 
SES Socio-economic status 
SF-12 Short Form 12 
SF-36 Short Form 36 
SF-36 PCS Medical Outcomes Study Physical Component 
SGUQ Standard Gamble Utility Questionnaire 
Sig Significant 
SIP Sickness Impact Profile 
SMOG Readability formula 
SNAP Stanford Nutrition Action Program 
SPMSQ Short Portable Mental Status Questionnaire 
SSC-HIVrev Revised Sign and Symptom Checklist for persons with HIV Disease 
STD Sexually transmitted diseases 
STIFLE  
S-TOFHLA Short Test of Functional Health Literacy in Adults 
SWOG Southwestern Oncology Group 
TABE Test of Adult Basic Education 
TALS Test of Applied Literacy Skills 
TIPP The Injury Prevention Program 
TN Tennessee 
TOFHLA Test of Functional Health Literacy in Adults 
TOFHLS-S Test of Functional Health Literacy in Adults in Spanish 
TT Talking Touchscreen  
t-tests Statistical hypothesis test 
TX Texas 
UCLA University of California, Los Angeles 
UHS Duke University Healthcare System 
UK United Kingdom 
U-PENN University of Pennsylvania 
US United States 
VA Veterans Affairs 
VAHS Veterans Affairs Healthcare System 
VFQ-25 25-item Visual Function Questionnaire 
VRQoL vision-related quality of life 
vs. versus 
VT Vermont 
WAIS-R Wechsler Adult Intelligence Scale–Revised 
WIC Women, Infants, and Children 
wk week 
WRAT Wide Range Achievement Test 
WRAT3 Wide Range Achievement Test, 3rd edition 
WRAT-R Wide Range Achievement Test–Revised 
yr(s) Year(s) 
 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Baker et al., 20041 
(Companions: Gazmararian, 20062; Wolf et 
al., 2007;3 Baker et al., 2007;4 Howard et al., 
2006;5 Wolf et al., 2005;6 Baker et al., 2008;7 
Howard et al., 2005;8) 

Research objective: 
Determine whether individuals with 
inadequate HL who are newly enrolled in 
Medicare managed care plans in 4 US cities 
had lower rates of outpatient physician visits 
than enrollees with adequate HL. 

Study design: 
Cohort 

Study setting: 
In-person in-home interviews with and 
subsequent claims data for enrollees in 
Cleveland, Houston, Tampa, and south 
Florida (including Ft. Lauderdale and Miami)  

Meas urement period:  
• Interviews occurred May 1997-December 

1997 
• Claims data from within 1 year of date of 

enrollment into plan (usually 3 months prior 
to study enrollment) 

F ollow-up duration:  
1 year 

C ompletenes s  of follow-up:  
N = 3260 completed interview and S-
TOFFLER 

Eligibility criteria: 
Included: 
• Medicare managed-care enrollee 
• 65+  
• Enrolled in Prudential HealthCare 3 months or more 

Excluded: 
• Not comfortable speaking English or Spanish 
• Blind or severely impaired vision not correctable with eyeglasses 
• Living in a nursing home 
• Missed 1 or more screening questions for severe cognitive 

impairment (not able to correctly identify year, month, state, year 
of their birth, or home address) 

Sampling strategy: 
Convenience sample of consecutive new Medicare managed-care 
enrollees 

Sample size: 
• 3,260 

Age (mean and range), % (S D):  
• 65-69: 37.0 
• 70-74: 27.3 
• 75-79: 19.3 
• 80-84: 11.0 
• >85: 5.4 
• Adequate HL: 71.6 (5.6)  
• Marginal HL: 74.1 (6.3)  
• Inadequate HL: 75.6 (7.2) 

G ender, %:  
• Male: 42.6 

Male by HL status, %: 
• Adequate: 42.1  
• Marginal: 46.2  
• Inadequate: 42.2 

R ac e/E thnic ity, %:  
• White: 76.0 
• Black: 11.8 
• English-speaking Hispanic: 2.0 
• Spanish-speaking Hispanic: 9.2 
• Other: 1.0 

Adequate:  
• White: 84  
• AA: 6.6 
• Hispanic English-speaking: 1.6  
• Hispanic Spanish-speaking: 6.6  
• Other: 1.2 

 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Outcomes Results 
Main outc omes :  
Access to Care:  
• Time to first physician visit following enrollment 
• Number of outpatient visits first year, enrolled  
• No physician visit first year 
• ED frequency 

C ovariates  us ed in multivariate analys is :  
• Age  
• Gender 
• Race 
• Self-reported physical and mental health 
• # chronic diseases 
• Smoking 
• Current alcohol use 
• Study site 
• Months enrolled first year 

Des c ription of outc ome meas ures :  
• No outpatient visits 
• Total number of outpatient visits 
• Time to first visit 
• Total number of ED visits 
• Current alcohol use: categorical 
• None, Light to moderate, Heavy 
• Problem Drinking: 
• >2 Positive Responses on CAGE: 
• Number of Chronic Conditions: (hypertension, 

diabetes, heart disease, chronic obstructive 
pulmonary disease or asthma, arthritis, or cancer) 

• Depression: Geriatric Depression Scale 
• Physical Health Summary Scale: SF-12 
• Mental Health Summary Scale: Mini Mental State 

Exam 

Data s ource(s ) for outc omes :  
Medicare claims data and in-person orally 
administered survey 

Attempts  for c ontrol for c onfounding:  
Multivariate logistic regression 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• Chi-square 
• Multivariate logistic regression 
• ANOVA 
• Kaplan-Meier curves and unadjusted Cox 

proportional hazards models 
• Multivariate survival analysis 
• Linear regression 
• Multivariate polytomous logistic regression 
 

Des c ribe res ults :  
After adjusting for covariates, healthy literacy was not 
significantly associated with time to first physician visit, mean 
number of physician visits, or no physician visit in the first year. 
Inadequate health literacy was associated with a significantly 
higher rate of ED visits, after adjusting for covariates. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, %:  
Total Outpatient Visits, mean (CI): 
• No Physician visit: 8.1 
• Time to first visit: see Kaplan-Meier Curves, Figure 1 
• Total physician visits: 14.3 (13.7-15.0) 
• Mean ln (visits): Mean 2.23 ( 2.19-2.28) 

ED Visits: 
• Any ED visit: 21.8 
• 1 ED visit: 15.0 
• 2 or more ED visits: 6.8 

Smoking, %: 
• Never: 38.3 
• Former: 49.2 
• Current: 12.6 

Current alcohol use, %: 
• None: 58.5 
• Light to moderate: 37.5 
• Heavy: 4.0 
• >2 Positive Responses on CAGE:7.9 

Number of chronic conditions, mean (SD): 
• Number of chronic conditions: 1.9 (1.4) 
• Physical Health Summary Scale: 46.4 (10.7) 
• Mental Health Summary Scale: 55.6 (8.0) 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
Total Outpatient Visits (marginal), mean (CI) 
• No Physician visit: 9.3 
• Time to first visit: see Kaplan-Meier Curves, Figure 1 
• Total physician visits: 13.5 (12.1-15.0) 
• Mean ln (visits): 2.17 (2.07-2.27) 

Total Outpatient Visits (inadequate), mean (CI) 
• No Physician visit: 9.8 
• Time to first visit: see Kaplan-Meier Curves, Figure 1 
• Total physician visits: 13.7 (12.7-14.8) 
• Mean ln(visits): 2.21 ( 2.14-2.28) 

ED Visits (marginal), % 
• Any ED visit: 27.6 
• 1 ED visit: 15.3 
• 2 or more ED visits: 12.3 

ED Visits (inadequate), % 
• Any ED visit: 30.4 
• 1 ED visit: 17.0 
• 2 or more ED visits: 13.4 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Baker et al., 20041 
(Companions: Gazmararian, 20062; Wolf et 
al., 2007;3 Baker et al., 2007;4 Howard et al., 
2006;5 Wolf et al., 2005;6 Baker et al., 2008;7 
Howard et al., 2005;8) 
(continued) 
 

Marginal:  
• White: 68 
• AA: 12.6 
• Hispanic English-speaking: 2.5 
• Hispanic Spanish-speaking: 16.4 
• Other: 0.6 

Inadequate : 
• White: 25.2  
• AA: 58.6  
• Hispanic English-speaking: 2.3 
• Hispanic Spanish-speaking: 13 
• Other: 1 

Inc ome, %:  
• <$10 000: 18.2 
• $10 000-14 999: 21.6 
• $15 000-24 999: 25.6 
• $25 000-34 999: 8.7 
• $35 000: 10.2 
• Did not answer/did not know: 15.7 

By HL status, %: 
• Adequate: 36.6 <$15,000   
• Marginal 56 <$15,000  
• Inadequate 67.1 <$15,000 

Ins urance s tatus :  
• Medicare: 100% 

E duc ation, %:  
• Grade school or less: 17.3 
• Some high school: 18.4 
• High school: 33.6 
• More than high school: 30.7 

By health literacy status: 
Adequate:  
• 0-8 years: 7.1 
• 9-11 years: 14.9 
• 12 or GED: 38.3 
• >12 years: 39.7  

Marginal:  
• 0-8 years: 24.2 
• 9-11 years: 25.6 
• 12 or GED: 30.2 
• >12 years: 20.0  

Inadequate:  
• 0-8 years: 40.9 
• 9-11 years: 24.3 
• 12 or GED: 22.8 
• >12 years: 12.0 
 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Outcomes Results 
 

Smoking (marginal), %: 
• Never: 42.6 
• Former: 44.8 
• Current: 12.6 

Smoking (inadequate), %: 
• Never: 45.1 
• Former: 42.9 
• Current: 12.0 

Current alcohol use (marginal): 
• None: 64.7 
• Light to moderate: 33.3 
• Heavy: 1.9 

Current alcohol use (inadequate): 
• None: 75.1 
• Light to moderate: 23.3 
• Heavy: 1.6 

> 2 Positive Responses on CAGE, % 
• Marginal: 7.9 
• Inadequate: 13.7 

Number of chronic conditions, mean (SD): 
• Marginal: 2.1 (1.5) 
• Inadequate: 2.2 (1.5) 

Physical Health Summary Scale, mean (SD): 
• Marginal: 43.7 (11.7) 
• Inadequate): Mean (SD) = 41.9 (11.9) 
• Marginal: 55.1 (9.2) 
• Mental Health Summary Scale (inadequate): Mean (SD) = 

52.1 (10.7) 

Differenc e:  
Total Outpatient Visits: 
• Difference in no physician visit (adjusted), OR (CI):   
• Marginal: 1.23 (0.82-1.85)  
• Inadequate: 1.23 (0.88-1.72) 

Time to first visit, days (adjusted), HR (CI): 
• Marginal: 0.89 (0.78-1.00)  
• Inadequate: 0.94.84-1.04) 

Mean visits (adjusted):  
• Marginal: (P = 0.34)  
• Inadequate: (P = 0.38) 

Mean visits, natural log (adjusted):  
• Marginal: (P = 0.27)  
• Inadequate: (P = 0.62) 

ED Visits: 
• Any ED Visit (adjusted):  
• Marginal: (P = 0.01) 
• Inadequate: (P < 0.001) 

 
 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Baker et al., 20041 
(Companions: Gazmararian, 20062; Wolf et 
al., 2007;3 Baker et al., 2007;4 Howard et al., 
2006;5 Wolf et al., 2005;6 Baker et al., 2008;7 
Howard et al., 2005;8) 
(Continued) 

 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Outcomes Results 
Main outc omes :  
Access to Care:  
• Time to first physician visit following enrollment 
• Number of outpatient visits first year, enrolled  
• No physician visit first year 
• ED frequency 

C ovariates  us ed in multivariate analys is :  
• Age  
• Gender 
• Race 
• Self-reported physical and mental health 
• # chronic diseases 
• Smoking 
• Current alcohol use 
• Study site 
• Months enrolled first year 

Des c ription of outc ome meas ures :  
• No outpatient visits 
• Total number of outpatient visits 
• Time to first visit 
• Total number of ED visits 
• Current alcohol use: categorical 
• None, Light to moderate, Heavy 
• Problem Drinking: 
• >2 Positive Responses on CAGE: 
• Number of Chronic Conditions: (hypertension, 

diabetes, heart disease, chronic obstructive 
pulmonary disease or asthma, arthritis, or cancer) 

• Depression: Geriatric Depression Scale 
• Physical Health Summary Scale: SF-12 
• Mental Health Summary Scale: Mini Mental State 

Exam 

Data s ource(s ) for outc omes :  
Medicare claims data and in-person orally 
administered survey 

Attempts  for c ontrol for c onfounding:  
Multivariate logistic regression 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• Chi-square 
• Multivariate logistic regression 
• ANOVA 
• Kaplan-Meier curves and unadjusted Cox 

proportional hazards models 
• Multivariate survival analysis 
• Linear regression 
• Multivariate polytomous logistic regression 
 

1 ED visit (adjusted), RR (CI):  
• Marginal: 1.01 (0.76-1.33)  
• Inadequate: 1.07 (0.86-1.33) 

2 or more ED visits (adjusted):  
• Marginal: 1.44 (1.01-2.02)  
• Inadequate:1.34 (1.00-1.79) 

Smoking: 
• Diff across all 3 HL groups (unadjusted): (P < 0.01) 

Current Alcohol Use: 
• Diff across all 3 HL groups (unadjusted): (P < 0.01) 

> 2 Positive Responses on CAGE: 
• Diff across all 3 HL groups (unadjusted): (P = NS) 

Number of Chronic Conditions: 
• Diff across all 3 HL groups (unadjusted): (P = NS) 

Physical Health Summary Scale: 
• Diff across all 3 HL groups (unadjusted):(P = NS) 

Mental Health Summary Scale: 
• Diff across all 3 HL groups (unadjusted): (P = NS) 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Baker et al., 20087 
(Companions: Gazmararian, 20062; Wolf et 
al., 20073; Baker et al., 20074; Howard et al., 
20065; Wolf et al., 20056; Howard et al., 20058; 
Baker et al., 20041) 
(continued) 
 

Eligibility criteria: 
Included: 
• Medicare managed-care enrollee 
• 65+  
• Enrolled in Prudential HealthCare 3 months or more 

Excluded: 
• Not comfortable speaking English or Spanish 
• Blind or severely impaired vision not correctable with eyeglasses 
• Living in a nursing home 
• Missed 1 or more screening questions for severe cognitive 

impairment (not able to correctly identify year, month, state, year 
of their birth, or home address) 

Sampling strategy: 
Convenience sample of consecutive new Medicare managed-care 
enrollees 

Sample size: 
• 3191 (69 of original 3620 excluded because of missing data on 

cognitive functioning)  

Age (mean and range):  
NR: not exactly same as full sample in Baker et al. (2004) since 
sample analysis excludes 69 participants 

G ender:  
NR: not exactly same as Baker et al. (2004) since sample analysis 
excludes 69 participants 

R ac e/E thnic ity:  
NR: not exactly same as Baker et al. (2004) above since sample 
analysis excludes 69 participants 

Inc ome:  
NR: not exactly same as Baker et al. (2004) since sample analysis 
excludes 69 participants 

Ins urance s tatus , %:  
• Medicare: 100 

E duc ation:  
NR: not exactly same as Baker et al. (2004) since sample analysis 
excludes 69 participants 

Other c harac teris tics :  
NA 

Health literac y/numerac y levels :  
NR 

Meas urement tools  inc luding c utpoints :  
S-TOFHLA:  
• Adequate 
• Marginal  
• Inadequate 
(cut points NR)  

Cut points used in other publications from the same study: 
• Adequate: 67-100  
• Marginal: 56-66 
• Inadequate: 0-55 
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Outcomes Results 
Main outc omes :  
Mortality 

C ovariates  us ed in multivariate analys is :  
• Age 
• Sex 
• Race 
• Language 
• Income 
• Education 
• SF-36 physical functioning and mental health 

component scores 
• # of chronic diseases 
• # of impairments in ADLs 
• # of impairments in IADLs 
• City of enrollment 

Des c ription of outc ome meas ures :  
• Deaths were identified using matches from the 

National Death Index 

Data s ource(s ) for outc omes :  
One-hour in-person orally administered survey and 
National Death Index data 

Attempts  for c ontrol for c onfounding:  
Multivariate Cox models 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• Kaplan-Meier curves, Cox proportional hazards 

model, chi square, multivariate Cox models 

Des c ribe res ults :  
Participants with inadequate HL had sig higher mortality rates 
than those with adequate literacy, after adjusting for 
demographic characteristics, socioeconomic status, and 
baseline health; when cognitive function was included in model, 
association 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
• Unadjusted (crude) mortality rates, %:   
• Adequate: 18.9 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
• Unadjusted (crude) mortality rates, % :  
• Inadequate: 38.4  
• Marginal: 28.4 

Differenc e:  
Difference in mortality rate (adjusted for control variables but 
not cognitive functioning), HR (CI): 
• Inadequate vs. Adequate: 1.50 (1.24-1.81) 
• Marginal vs. adequate: 1.13 (0.90-1.42) 

Difference in mortality rate (adjusted for control variables and 
cognitive functioning), HR (CI):  
• Inadequate vs. adequate: 1.27 (1.03-1.57) 
• Marginal vs. adequate: 1.08 (0.85-1.36) 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Baker et al., 20074 
(Companions: Gazmararian, 20062; Wolf et 
al., 20073; Howard et al., 20065; Wolf et al., 
20056; Baker et al., 20087; Howard et al., 
20058; Baker et al., 20041) 

Research objective: 
Determine whether low literacy levels 
independently predict overall and cause-
specific mortality 

Study design: 
Prospective cohort 

Study setting: 
Cleveland, Houston, Tampa, and South 
Florida  

Meas urement period:  
Baseline measurement: July 1 - December 31, 
1997 

F ollow-up duration:  
Through 2003 

C ompletenes s  of follow-up:  
NR 

Eligibility criteria: 
Included: 
• New Medicare enrollees in 4 health plans 
• 65+ 
• English or Spanish speaking 
• Adequate vision 
• Knew year, month, state, year born, address 

Excluded: 
• Could not complete S-TOFHLA for reasons other than poor vision 

or illiterate 

Sampling strategy: 
Consecutive series of new enrollees 

Sample size: 
• 3,260 

Age, mean (S D):  
• Adequate HL: 71.6 (5.6)  
• Marginal HL: 74.1 (6.3) 
• Inadequate HL: 75.6 (7.2) 

G ender, %:  
Male 
Overall: 42.6  
• Adequate HL: 42.1  
• Marginal HL: 46.2 
• Inadequate HL: 42.2% 

R ac e/E thnic ity, %:  
Adequate HL: 
• White: 83.7  
• AA: 6.6 
• Hispanic, English-speaking: 1.6 
• Hispanic, Spanish-speaking: 6.5 
• Other: 1.6  

Marginal HL:  
• White: 68 
• AA: 12.6 
• Hispanic English Speaking: 2.5 
• Hispanic Spanish Speaking: 16.4 
• Other: 0.5  

Inadequate HL:  
• White: 58.1 
• AA: 25.0 
• Hispanic, English-speaking: 2.3 
• Hispanic, Spanish-speaking: 12.9 
• Other: 1.8% 

Inc ome, %:  
<$10,000  
• Adequate HL: 12.0   
• Marginal HL: 26.2  
• Inadequate HL: 34.1 
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Outcomes Results 
Main outc omes :  
Mortality; Cause-specific mortality (cardiovascular, 
Cancer, other) 

C ovariates  us ed in multivariate analys is :  
• Age  
• Sex 
• Race/ethnicity 
• Primary language (E or S) 
• Income 
• Education 
• # Chronic conditions 
• Self-reported mental and physical health  
• Instrumental activities of daily living 
• Activities of daily living 

Des c ription of outc ome meas ures :  
• National Death Index to identify deaths of 

individuals in study and matched to Medicare 
enrollees in study; ICD-9 codes to determine 
cause of death (cardiovascular death, cancer 
death, other) 

Data s ource(s ) for outc omes :  
National Death Index, death certificates 

Attempts  for c ontrol for c onfounding:  
Multivariate analysis 

B linding:  
NA 

S tatis tical meas ures  us ed:  
• Multivariate analysis, Kaplan-Meier curves, 

multivariate Cox proportional hazards model 
 

Describe results: 
• Inadequate HL compared to adequate (adjusted) significantly 

predicts all-cause mortality, cardiovascular death and death 
due to all other causes than cardiovascular or cancer but is 
not significantly related to cancer death.  

• In analyses stratified by race/ethnicity, hazard ratio for 
relationship between HL and mortality was significant among 
white and black participants but not Latino. 

• Marginal HL compared to adequate (adjusted) significantly 
related to higher cardiovascular death but not significantly 
related to cancer death or death due to all other causes than 
cardiovascular or cancer. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, % (S D):  
• All cause mortality: 18.9 
• Cardiovascular death: 7.9 
• Cancer death: 5.8 
• Death due to other causes: 5.2 
• Number of chronic conditions, mean: 1.5 (1.2) 
• Physical function score, mean: 46.2 (10.7) 
• Mental health score, mean: 55.5 (7.9) 
• IADL limitation: 23.6 
• ADL limitation: 3.0 

Smoking, %: 
• Never: 38.3 
• Former: 49.2 
• Current: 12.6 

Current alcohol use, %: 
• None: 58.5 
• Light to moderate: 37.4 
• Heavy: 4.0 

Vigorous physical activity, times per week, %: 
• >4: 47.2 
• 3: 15.0 
• 1-2: 15.5 
• <1: 22.3 

BMI, %: 
• <18.5: 4.2 
• 18.5-24.9: 57.8 
• 25.0-29.9: 25.9 
• >30.0: 12.1 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, %:  
• All cause mortality (marginal), %: 8.7 
• All cause mortality (inadequate), %: 39.5  
• Cardiovascular death (marginal), %: 16.7 
• Cardiovascular death (inadequate), %: 19.3 
• Cancer death (marginal), %: 4.6 
• Cancer death (inadequate), %: 8.8 
• Death due to other causes (marginal), %: 7.4 
• Death due to other causes (inadequate), %: 11.4 
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Study Description Participant Characteristics 
Author, year: 
Baker et al., 20074 
(Companions: Gazmararian, 20062; Wolf et 
al., 20073; Howard et al., 20065; Wolf et al., 
20056; Baker et al., 20087; Howard et al., 
20058; Baker et al., 20041) 
(continued) 

Ins urance s tatus , %:  
• Medicare: 100 

E duc ation, %:  
>12 years:  
• Adequate HL: 39.7  
• Marginal HL: 20 
• Inadequate HL: 12 

Other c harac teris tics :  
NA 

Health literac y/numerac y levels , %:  
• Adequate: 64.1  
• Marginal: 11.2 
• Inadequate: 24.5 

Meas urement tools  inc luding c utpoints :  
S-TOFHLA:  
• Adequate: 67-100   
• Marginal: 56-66 
• Inadequate: 0-55 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Outcomes Results 
 

• Number of chronic conditions (marginal) mean (SD): 1.7 (1.2) 
• Number of chronic conditions (inadequate) mean (SD): 1.7 

(1.2) 
• Physical function score (marginal) mean (SD): 43.6 (11.7) 
• Physical function score (inadequate) mean (SD): Mean: 41.9 

(11.9) 
• Mental health score (marginal) mean (SD): 54.9 (9.2) 
• Mental health score (inadequate) mean (SD): 52.1 (10.7) 
• IADL limitation (marginal), %: 37.4 
• IADL limitation (inadequate), %: 46.0 
• ADL limitation (marginal), %: 5.7 
• ADL limitation (inadequate), %: 8.8 

Smoking (marginal), %: 
• Never: 42.6 
• Former: 44.8 
Current: 12.6 

Smoking (inadequate), %: 
• Never: 45.1 
• Former: 42.9 
• Current: 12.0 

Current alcohol use (marginal), %: 
• None: 65.0 
• Light to moderate: 33.1 
• Heavy: 1.9 

Current alcohol use (inadequate), %: 
• None: 75.1 
• Light to moderate: 23.3 
• Heavy: 1.6 

Vigorous physical activity, times per week (marginal), %: 
• >4: 41.0 
• 3: 16.7 
• 1-2: 15.3 
• <1: 27.0 

Vigorous physical activity, times per week (inadequate), %: 
• >4: 31.8 
• 3: 13.8 
• 1-2: 14.1 
• <1: 40.4 

BMI (marginal), %: 
• <18.5: 3.6 
• 18.5-24.9: 59.8 
• 25.0-29.9: 23.8 
• >30.0: 12.8 

BMI (inadequate), %: 
• <18.5: 7.8 
• 18.5-24.9: 59.0 
• 25.0-29.9: 23.1 
• >30.0: 10.1 
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Study Description Participant Characteristics 
Author, year: 
Baker et al., 20074 
(Companions: Gazmararian, 20062; Wolf et 
al., 20073; Howard et al., 20065; Wolf et al., 
20056; Baker et al., 20087; Howard et al., 
20058; Baker et al., 20041) 
(continued) 
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Outcomes Results 
 

Differenc e:  
Difference all-cause mortality (adjusted), HR (CI): 
• Marginal HL vs. Adequate HL: 1.13 (0.90-1.41)  
• Inadequate HL vs. Adequate HL: 1.52 (1.26-1.83)  

Difference Cardiovascular death (adjusted): 
• Marginal HL vs. Adequate HL: 1.39 (1.02-1.90)  
• Inadequate HL vs. Adequate HL; 1.52 (1.16-2.00)  

Difference Cancer death (adjusted), HR (CI): 
• Marginal HL vs. Adequate HL: 0.65 (0.38-1.09)  
• Inadequate HL vs. Adequate HL: 1.18 (0.81-1.72)  

Difference All other causes death (adjusted), HR (CI): 
• Marginal HL vs. Adequate HL: 1.18 (0.76-1.85)  
• Inadequate HL vs. Adequate HL: 1.87 (1.32-2.67)  

Difference in No. Chronic Conditions (unadjusted): (P = 0.87). 

Difference in Physical Function Score (unadjusted):  
• Inadequate HL worse physical health than adequate HL: (P < 

0.001). 

Difference in Mental Health Score (unadjusted):  
• Inadequate HL worse mental health than adequate HL: (P < 

0.001). 

Difference in IADL limitation (unadjusted):  
• Inadequate HL more likely to have IADL limitations than 

adequate HL: (P < 0.001). 

Difference in ADL limitation (unadjusted):  
• Inadequate HL more likely to have ADL limitations than 

adequate HL: (P < 0.001). 

Difference in Smoking (unadjusted):  
• Inadequate HL less likely to have ever smoked than 

adequate HL: (P < 0.05). 

Difference in Current Alcohol Use (unadjusted):  
• Inadequate HL less likely to have used alcohol in the past 

month than adequate HL: (P < 0.001). 

Difference in Vigorous Physical Activity (unadjusted):  
• Inadequate HL less likely to participate in frequent vigorous 

physical activity than adequate HL: (P < 0.001). 

Difference in BMI by Health Literacy Status (unadjusted):  
• Individuals with inadequate HL were more likely to be 

underweight than individuals with adequate HL: (P < 0.005). 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Barragan et al., 20059 

Research objective: 
Evaluate association between patients' health 
literacy and acceptance of HIV testing 

Study design: 
Cross-sectional, HIV test acceptors "cases" 
and refusers "controls" 

Study setting: 
Inner city public hospital urgent care center, 
Atlanta GA  

Meas urement period:  
6 months from March to Sept 2000 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• 18-65 years 
• Offered HIV test by provider  
• No known HIV infection  
• Not tested for HIV in past 6 months  
• Well enough to participate 
• Able to give consent 

Excluded: 
• NR 

Sampling strategy: 
Convenience: Patients seen at urgent care center during 6-month 
study period and meeting eligibility criteria 

Sample size: 
• 372  
• n=200 accepted HIV test, n=172 refused HIV test 

Age (mean and range):  
Under 40 years, %:  
• Acceptors: 61 
• Refusers: 48.8 

G ender, % :  
• Acceptors, Females: 44  
• Refusers, Females: 50.6  

R ac e/E thnic ity, %:  
AA: 
• Acceptors: 93.5  
• Refusers: 94.8 

Inc ome, %:  
< $10,000/yr:  
• Acceptors: 55.5       
• Refusers: 60.5 

Ins urance s tatus , %:  
Private: 
• Acceptors: 13       
• Refusers:11.6 

Public: 
• Acceptors: 18.5  
• Refusers: 22.1 

None: 
• Acceptors: 68.5 
• Refusers: 66.3 

E duc ation, %:  
≥High School 
• Acceptors: 67 
• Refusers: 67.4 

Other c harac teris tics , %:  
High HIV Risk Perception:  
• Acceptors: 66.5 
• Refusers:72.7 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Outcomes Results 
Main outc omes :  
• Independent: Literacy  
• Dependent: HIV testing refusal or acceptance 

C ovariates  us ed in multivariate analys is :  
• Age and education 

Des c ription of outc ome meas ures :  
One-time survey which gathered demographic 
information and asked HIV test acceptors and 
refusers questions relating to HIV test knowledge, 
HIV transmission knowledge, HIV treatment 
knowledge, HIV risk perception, and HIV attitudes 
and beliefs 

Data s ource(s ) for outc omes :  
Self-report 

Attempts  for c ontrol for c onfounding:  
Multivariate analysis 

B linding:  
NA 

S tatis tical meas ures  us ed:  
• Univariate analysis: OR and 95% CI 
• Multivariate analysis: OR and 95% CI 

Des c ribe res ults :  
In multivariate analysis test acceptors were more likely to have 
lower health literacy (adjusted for age and education) 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
NR 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
NR 

Differenc e, OR  (C I):  
2.017 (1.190-3.418) 
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Study Description Participant Characteristics 
Author, year: 
Barragan et al., 20059 
(continued) 

Health literac y/numerac y levels , %:  
High health literacy: 
• Acceptors: 70.5 
• Refusers: 80.8 

Meas urement tools  inc luding c utpoints :  
REALM: 
• High health literacy: > 6th grade  
• Low health literacy: ≤ 6th grade 
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Study Description Participant Characteristics 
Author, year: 
Bennett et al., 200910 
(Companion: White et al., 200811) 

Research objective: 
Assess whether health literacy contributes, 
through mediation, to racial/ethnic and 
education-related disparities in self-rated 
health status and preventive health behaviors 
among older adults. 

Study design: 
Cross-sectional 

Study setting: 
Household data collection of nationally 
representative sample of US population.  

Meas urement period:  
March 2003-January 2004 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• NAAL respondent  
• Nonincarcerated 
• 65 years and older 

Excluded: 
• Could not be interviewed because of language barriers or mental 

disabilities 

Sampling strategy: 
4-stage stratified area design (area segments w/ >25% population 
black or Hispanic over sampled) 

Sample size: 
2,668 

Age (mean and range), %:  
Weighted Percentage:  
• 65-74: 55.2 
• 75-84: 36.5 
• 85+: 8.3 

G ender, %:  
Weighted Percentage:  
• Male: 44.9 

R ac e/E thnic ity, %:  
Weighted Percentage:  
• White: 85.3 
• AA: 7.3 
• Latino: 5.1 
• Other: 2.3 

Inc ome, %:  
Weighted Percentage: 
• >175% poverty threshold: 58.6  
• 100%-175%: 23.0 
• Below pov threshold: 18.4 

Ins urance s tatus :  
NR 

E duc ation, %:  
Weighted Percentage:  
•  >High School: 37.3 
• High School: 38.5 
• >High School: 24.3 

Other c harac teris tics , % (S D):  
Weighted Percentage:  
Nativity:  
• US born: 92.2 (0.9) 
• Foreign Born: 7.8 (0.9) 

Health literac y/numerac y levels , %:  
NAAL Categories:  
• Below Basic: 29.0  
• Basic: 29.5  
• Intermediate: 38.2  
• Proficient 3.3 
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Outcomes Results 
Main outc omes :  
• Health Outcome: Self-rated health status - 

Fair/poor vs. Excellent/very good/good  
• Preventive Measures: Influenza vaccination, 

mammogram, dental visit in preceding year 
(dichotomous) 

C ovariates  us ed in multivariate analys is :  
• Race 
• Income 
• Gender 
• Age 
• Nativity 

Des c ription of outc ome meas ures :  
• Self-rated health status: self report on 5-point 

scale of Poor, Fair, Good, Very Good, Excellent; 
converted to dichotomous Fair/poor vs. 
Excellent/very good/good. 

• Preventive Measures: dichotomous-self reported 

Data s ource(s ) for outc omes :  
Face to Face interviews for NAAL 

Attempts  for c ontrol for c onfounding:  
Multivariate analysis 

B linding:  
NA 

S tatis tical meas ures  us ed:  
• Marginal Maximum Likelihood Probit analysis 
• Probit analysis 
• Baron and Kenney mediation criteria 
• Sobel tests 

Des c ribe res ults :  
Health literacy is significantly related to self-rated health status, 
obtaining an influenza vaccination, a mammogram and a dental 
checkup in a nationally representative senior population in 
adjusted models.  

Health Literacy significantly mediates disparities between 
blacks and whites in relation to self-reported health status and 
obtaining an influenza vaccine but not other outcomes. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
NR 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  

Differenc e:  
Adjusted: 
Self-reported health status (adjusted):  
• Beta 0.23, P < 0.05  
• Utilization of influenza vaccination: Beta 0.14, P < 0.05   
• Mammography: Beta 0.17, P < 0.05   
• Dental checkup: Beta 0.20, P < 0.05  
• Mediation of race, education by Health Literacy 
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Study Description Participant Characteristics 
Author, year: 
Bennett et al., 200910 
(Companion: White et al., 200811) 
(continued) 

Meas urement tools  inc luding c utpoints :  
National Assessment of Adult Literacy (NAAL) health literacy 
component. Continuous scale collapsed into 4 categories:  
• Below basic 
• Basic 
• Intermediate 
• Proficient.  
• Cut-points not provided. 
• Health Literacy enters regression model as a continuous variable 

by transforming Item Response Theory Theta scale to a 0-500 
metric. 
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Outcomes Results 
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Study Description Participant Characteristics 
Author, year: 
Bennett et al., 200712 

Research objective: 
Assess association between low literacy and 
depressive symptomatology in pregnant 
Latinas with limited English language 
proficiency in US inner-city setting. 

Study design: 
Cross-sectional 

Study setting: 
Patients recruited from Philadelphia District 
Health Centers and 4 hospital-based prenatal 
care clinics serving primarily Medicaid 
recipients  

Meas urement period:  
11/2003 - 9/2004 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• Singleton pregnancy  
• English or Spanish speaking  
• Chose to have the interview conducted in Spanish (indicator of 

limited English proficiency) 

Excluded: 
• NR 

Sampling strategy: 
Convenience sample 

Sample size (n = 99): 
• Inadequate HL (n = 18)  
• Marginal HL, (n = 15) 
• Adequate HL, (n = 66) 

Age, mean (S D):  
• Total: 26.1 (5.44) 
• Inadequate HL: 25.8 (4.91) 
• Marginal HL: 26.2 (6.63) 
• Adequate HL: 26.2 (5.38) 

G ender, %:  
• Females: 100 

R ac e/E thnic ity, %:  
Total: 
• Latina: 100 
• Mexican: 23 
• Other Hispanic Nativity: 77 

Inadequate HL: 
• Mexican: 50            

Marginal HL, %: 
• Mexican: 27            

Adequate HL: 
• Mexican: 15 

Inc ome, mean in $ (S D):  
• Total: 7,251 (6762) 
• Inadequate HL: 7,631 (9104) 
• Marginal HL: 6,869 (6925) 
• Adequate HL: 7,240 (6294) 

Ins urance s tatus :  
NR 

E duc ation, %:  
< HS education: 
• Total: 47 
• Inadequate HL: 78  
• Marginal HL: 53 
• Adequate HL: 36 

Other c harac teris tics :  
Foreign born, N (%):  
• Total: 91 (92)  
• Inadequate HL: 17 (94)  
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Outcomes Results 
Main outc omes :  
Depressive symptoms (CES-D scale) 

C ovariates  us ed in multivariate analys is :  
• Mexican nativity 
• Recent marijuana use 

Des c ription of outc ome meas ures :  
Depressive symptomatology was assessed with a 
Spanish translation of the CES-D. This 20-item 
instrument has scores ranging from 0 to 60. 
Standard categorical cut-point of >16 was used to 
indicate elevated depressive symptomatology. 

Data s ource(s ) for outc omes :  
Self-reported data collected by in-person interview 

Attempts  for c ontrol for c onfounding:  
Logistic regression used to estimate risk of elevated 
depressive symptomatology among women at 
different literacy levels, controlling for variables 
found to be effect modifiers of health literacy—
nativity and recent marijuana use—but not 
associated with depression symptomatology. Other 
sociodemographic variables identified through 
literature as known to be related to depressive 
symptoms among Latinas were excluded from 
equation. 

B linding:  
NA 

S tatis tical meas ures  us ed:  
• Bivariate associations: assessed using one-way 

analysis of variance or chi-square statistic.  
• Fisher’s exact test was used whenever any cell 

contained fewer than 5 respondents.  
• Poisson regression used in multivariate analysis, 

calculation of PR (instead of standard logistic 
regression) to avoid inflation of RR estimate 

Des c ribe res ults :  
Controlling for 2 effect modifiers, women with inadequate HL 
were more likely to have depressive symptoms compared to 
those with adequate HL. A significant difference was not found 
between women with marginal and adequate HL. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
Elevated depressive symptomatology 
• (CES-D ≥ 16)  
• Adequate HL: N = 12 (18%) 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
Elevated depressive symptomatology 
• (CES-D ≥ 16)  
• Inadequate HL, N )%): 8 (44%)  
• Marginal HL, N (%): 5 (33%) 

Differenc e:  
Difference in elevated depressive symptomatology 
• (CES-D ≥ 16)  
• Inadequate HL, PR (CI): 2.39 (1.07–5.35)  
• Marginal HL, PR (CI): 1.73 (0.75-4.02) 
 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Bennett et al., 200712 
(continued) 

Other c harac teris tics :  
Foreign born, N (%):  
• Total: 91 (92)  
• Inadequate HL: 17 (94) Marginal HL: 14 (93)  
• Adequate: 60 (91) 

Mean years living in United States (SD):  
• Total: 5.34 (5.22)  
• Inadequate HL: 4.47 (5.70)  
• Marginal HL: 5.07 (3.58)  
• Adequate HL: 5.65 (5.44)  

Parity, N (%): 
0 previous births:  
• Total: 31 (31)  
• Inadequate HL: 6 (33)  
• Marginal HL: 4 (27)  
• Adequate HL: 21 (32) 

≥ 1 previous births  
• Total: 68 (69)  
• Inadequate HL: 13 (67)  
• Marginal HL: 11 (73)  
• Adequate: 45 (68) 

Married or living as married, N (%):   
• Total: 59 (60)  
• Inadequate HL: 12 (67)  
• Marginal HL: 8 (53)  
• Adequate HL: 39 (59)  

Ever homeless, N (%): 
• Total: 4 (4) 
• Inadequate HL: 1 (6)  
• Marginal HL: 0 (0) 
• Adequate HL: 3 (5) 
• Risk indicators 

Ever used marijuana, N (%):    
• Total: 4 (4.0) 
• Inadequate HL: 0 (0.0) 
• Marginal HL: 1 (6.7) 
• Adequate HL: 3 (4.5) 

Intimate partner violence, N (%):      
• Total: 9 (9.0) 
• Inadequate HL: 2 (10.5) 
• Marginal HL: 0 (0.0) 
• Adequate HL: 7 (10.6) 

Elevated depressive symptomatology 
(CES-D _ 16), N (%): 
• Total: 25 (25) 
• Inadequate HL: 8 (44) 
• Marginal HL: 5 (33) 
• Adequate HL: 12 (18) 
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E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Bennett et al., 200712 
(continued) 

Health literacy/numeracy levels, %: 
• Inadequate: 18  
• Marginal: 15 
• Adequate: 67 

Meas urement tools  inc luding c utpoints :  
S-TOFHLA (Spanish):        
• Inadequate: 0-55  
• Marginal: 56-66    
• Adequate: >67 
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E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Chew et al., 200413 

Research objective: 
Determine association between low HL and 
adherence to preoperative instructions. 

Study design: 
Prospective cohort 

Study setting: 
Preoperative clinic of VA Puget Sound Health 
Care System  

Meas urement period:  
Oct 2001 to Jan 2002 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• English speaking 

Excluded: 
• Poor vision 
• Severe dementia 

Sampling strategy: 
Attempted to enroll all patients who presented at clinic during time 
period 

Sample size: 
332 
• Adherence to preoperative fasting instructions: n = 271  
• Adherence to preoperative medication adherence: n = 217 

Age, mean (S D):  
• 58.2 (13.1)  
• Significantly different between low and adequate HL 

G ender, %:  
• Females: 5 

R ac e/E thnic ity, %:  
• White: 81 
• Black: 10 
• Other: 9 

Inc ome, %:  
• < $20,000: 34 
• $20,000 - $39,000: 33 
• > $40,000: 24 
• Did not Know/Refused: 9 
• Significantly different between low and adequate HL 

Ins urance s tatus :  
NR 

E duc ation, %:  
• ≤ 8th grade: 7 
• Some HS: 8 
• High school/GED: 38 
• > HS: 48 
• Significantly different between low and adequate HL 

Other c harac teris tics :  
Self report excellent/good health, %: 
• Adequate HL: 82 
• Low HL: 10  

Self report fair/poor health, %: 
• Low HL: 82 
• Inadequate HL: 18 
• Sig different between low and adequate HL groups 

Health literac y/numerac y levels , %:  
• Adequate: 88 
• Marginal: 7.5 
• Inadequate: 4.5 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Outcomes Results 
Main outc omes :  
• Non-adherence to preoperative fasting 

instructions 
• Non-adherence to preoperative medication 

instructions 

C ovariates  us ed in multivariate analys is :  
• Age 
• Marital status 
• Number of medications 
• Cognitive function 

Des c ription of outc ome meas ures :  
• Adherent to preoperative fasting instructions: Self 

report of adherence to instructions on day of 
surgical procedure 

• Adherent to preoperative medication instructions: 
Self report adherence to instructions as directed 
at preoperative clinic visit 

Data s ource(s ) for outc omes :  
Self-report 

Attempts  for c ontrol for c onfounding:  
Multivariate analysis 

B linding:  
Preoperative nurses were masked to patient's 
literacy test results for pre-op interview 

S tatis tical meas ures  us ed:  
• Multivariate analyses 

Des c ribe res ults :  
Patients with low HL were more likely to be non-adherent to 
preoperative medication adherence instructions but this did not 
reach statistical significance 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, %:  
• Non-adherent to fasting instructions (unadjusted): 8 
• Non-adherent to medication instructions (unadjusted): 21 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, %:  
• Non-adherent to fasting instructions (unadjusted): 9 
• Non-adherent to medication instructions, (unadjusted): 37 

Differenc e:  
• Adherent to fasting instructions (unadjusted): (P = 0.80)  
• Adherent to medication instructions (adjusted), OR (CI): 1.9 

(0.8-4.8) 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Chew et al., 200413 
(continued) 

Meas urement tools  inc luding c utpoints :  
sTOFHLA 
• Inadequate HL: 0-16 
• Marginal HL: 17-22 
• Adequate HL: 23-36 
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E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Cho et al., 200814 
(Companion: Lee et al., 200915) 

Research objective: 
Examine whether 4 intermediate factors 
(disease knowledge, health behavior, 
preventive care, and compliance) explain 
association between health literacy and health 
status or utilization 

Study design: 
Cross-sectional 

Study setting: 
Outpatients at MHMC in Chicago, or at Mercy 
Family Health Center, an FQHC associated 
with MHMC; interviews occurred in 
participants' homes or in medical center  

Meas urement period:  
March 2003-February 2004 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• Age > 65 
• Medicare recipient 
• > 1 visit to MHMC-affiliated outpatient clinic between 1999 and 

2003 
• Mentally competent 
• Good vision 
• Currently living at home in Illinois 
• Good hearing 
• Able to conduct the interview in English 

Excluded: 
NR 

Sampling strategy: 
NR 

Sample size: 
• 489 participants 

Age (mean and range):  
NR 

G ender, %:  
• Females: 78.7 

R ac e/E thnic ity, %:  
• AA: 59.1 

Inc ome:  
NR 

Ins urance s tatus :  
NR 

E duc ation (S D):  
• 2.95 (1.49) 

Scale: 
• 1 = grade/elementary school 
• 2 = some high school 
• 3 = high school diploma/GED 
• 4 = some college 
• 5 = college graduate 
• 6 = graduate degree 

Other c harac teris tics :  
• Social support 
• Medical co morbidities 
• Functional status 
• Attitudes toward health care 
• Risk and healthy behaviors 
• Access 

Health literacy/numeracy levels, %: 
• Inadequate/marginal: 50.89 
• Adequate: 49.11 
•  

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Outcomes Results 
Main outc omes :  
• Health status 
• Hospitalizations 
• ER visits 
• Disease knowledge 
• Health behavior 
• Preventive care 
• Compliance 

C ovariates  us ed in multivariate analys is :  
• Race/ethnicity 
• Gender 
• Educational attainment 

Des c ription of outc ome meas ures :  
Health status: 
• Self-rated 5 point Likert scale 

Hospitalizations: 
• Self-report of hospitalizations in the past year; 

dichotomized to 1 (>1 hospitalization) or 0 (0 
hospitalizations) 

ER visits: 
• - Self-report of visits in the past year; 

dichotomized to 1 (>1 visit) or 0 (0 visits) 

Disease knowledge 
• 17 question survey 

Health behavior 
• 9 Likert scale items from Health Promoting 

Lifestyle Profile 

Preventive care 
• FOBT/prostate screening in past two years if 

male, mammography/Pap smear in past two years 
if female 

Compliance 
• Self-report of how often participants forgot to fill 

prescriptions on time; dichotomized to 1 (always) 
and 0 (not always) 

Data s ource(s ) for outc omes :  
Participant self-report during interview 

Attempts  for c ontrol for c onfounding:  
Yes - control variables added to path analyses 

B linding:  
NA 

S tatis tical meas ures  us ed:  
• Path analyses using weighted least-squared 

method with asymptotic covariance matrix 

Des c ribe res ults :  
Higher health literacy significantly associated with fewer ER 
visits, fewer hospitalizations, higher self-reported health status, 
higher disease knowledge, and more preventive care 

Health literacy had direct rather than indirect effect on health 
outcomes including health status, hospitalization and ER visits 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
NR 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
NR 

Differenc e:  
(Standardized beta coefficients; results in bold/italics are 
statistically significant at P < .05) 
• Health status: 0.48 
• Hospitalizations: -0.24 
• ER visits: -0.35 
• Disease knowledge: 0.61 
• Health behavior: 0.07 
• Preventive care: 0.42 
• Compliance: -0.17 

*Health literacy dichotomized as 1 (adequate) or 0 (inadequate 
or marginal) 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Cho et al., 200814 
(Companion: Lee et al., 200915) 
(continued) 

Meas urement tools  inc luding c utpoints :  
s-TOFHLA: 
• Inadequate (0-16) 
• Marginal (17-22) 
• Adequate (23-36) 
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E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Davis et al., 200616 
(Companion: Wolf et al., 200717) 

Research objective: 
Examine relationship between patients’ HL 
and abilities to understand and demonstrate 
instructions found on container labels of 
common prescription medications 

Study design: 
Cross-sectional 

Study setting: 
3 primary care clinics in Shreveport LA (public 
hospital), Jackson MI (FQHC), and Chicago, 
IL (FQHC)  

Meas urement period:  
July 2003 (Shreveport) 
July 2004 (Jackson and Chicago) 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• ≥ 18 years old 

Excluded: 
• Severely impaired vision 
• Hearing problems 
• Illness too severe to participate 
• Inability to speak English 

Sampling strategy: 
Convenience sample of consecutive patients presenting to the 
clinics 

Sample size: 
• 395 

Age (range):  
• 44.8 (19-85) 

G ender, %:  
• Female: 67.8 

R ac e/E thnic ity, %:  
• AA: 47.4 
• White: 48.4 

Inc ome:  
NR 

Ins urance s tatus , %:  
• Uninsured for medication: 22.8 

E duc ation, %:  
• < HS: 28.4 

Other c harac teris tics :   
• Mean # prescription medications: 1.4 

Health literacy/numeracy levels, %:  
• Inadequate: 19.0  
• Marginal: 28.6  
• Adequate: 52.4 

Meas urement tools  inc luding c utpoints :  
REALM 
• 0-44: sixth grade or less (low literacy) 
• 45-60: seventh to eighth grade (marginal) 
• 61-66: ninth grade and above (adequate) 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Outcomes Results 
Main outc omes :  
• Understanding medication label instructions  
• Attention to auxiliary warning label instructions  
• Demonstration of correct administration 

C ovariates  us ed in multivariate analys is :  
• Age 
• Sex 
• Race 
• Education 
• Number of medications currently taken daily 
• Site 

Des c ription of outc ome meas ures :  
• Understanding medication label instructions: 

response to the question "How would you take 
this medicine?" as rated (correct or incorrect) by 
three physicians  

• Attention to auxiliary warning label instructions: 
"yes" or "no," based on whether behavior was 
noted by reviewer 

• Demonstration of correct administration: response 
to the question “Show me how many pills you 
would take [of this medicine] in one day” using 
candy pills for demonstration 

Data s ource(s ) for outc omes :  
Structured interview and patient-demonstrated 
interpretation of medication labels 

Attempts  for c ontrol for c onfounding:  
Logistic regression 

B linding:  
Outcomes assessors blinded 

S tatis tical meas ures  us ed:  
• Chi square 
• Multivariate analysis 
 

Des c ribe res ults :  
Compared with those who had adequate HL, participants with 
low or marginal HL were sig more likely to misunderstand one 
or more prescription labels and participants with low literacy 
were significantly less likely to correctly demonstrate how to 
follow label instructions. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, %:  
Misunderstood one or more prescription labels:  
• Adequate: 37.7  

Correct demonstration of number of pills: 
• Adequate: 80.2 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, %:  
Misunderstood one or more prescription labels, %: 
• Marginal: 51.3  
• Low: 62.7 

Correct demonstration of number of pills: 
• Marginal: 62.8 
• Low: 34.7 

Differenc e:  
Difference misunderstanding prescription medication label 
instructions (adjusted) RR (CI): 
• Marginal vs. adequate: 1.94 (1.14-3.27) 
• Low vs adequate: 2.32 (1.26-4.28) 

Difference in correct demonstration of label instructions 
(adjusted) RR (CI): 
• Low vs. adequate: 3.02 (1.70-4.89) 
• Marginal vs. adequate: RR NS (data not reported) 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
DeWalt et al., 200718 

Research objective: 
Determine if parental literacy is related to ED 
visits, hospitalizations, and days of school 
missed for children with asthma. 

Study design: 
Retrospective cohort study 

Study setting: 
Study conducted in 3 outpatient pediatrics 
clinics (general, asthma and allergy, and 
pulmonary) at NC Children’s Hospital, public 
children’s hospital of NC  

Meas urement period:  
January 2004 to March 2005 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• Child 3 to 12 yrs old 
• Clinical diagnosis of asthma for 3+ months 
• History of recurrent episodes of wheezing or coughing 
• Previous visit with physician in clinic no more than 12 months 

prior to index visit 
• Undergoing treatment for asthma with 1 or more of following: 

inhaled bronchodilators, inhaled cortico-steroids or oral 
leukotriene inhibitors 

Excluded: 
• Diagnosis of severe developmental delay 
• Cystic fibrosis 
• Severe neurological impairment 
• Those not accompanied by primary caregiver on day of study 

Sampling strategy: 
Convenience 

Sample size: 
N = 150 
• Higher Parental Literacy, n = 114 
• Low Parental Literacy, n = 36 

Age, mean (S D):  
Entire sample 
• Child: 7.7 (2.8) 
• Parent: 35 (8.7) 

Higher Parental Literacy: 
• Child: 7.7 (2.8) 
• Parent: 35 (7.5) 

Low Parental literacy: 
• Child: 7.7 (2.8) 
• Parent: 35 (12) 

G ender:  
NR 

R ac e/E thnic ity, %:  
Parental Race:  
Entire sample: 
• AA: 47 
• Caucasian: 45 

Higher Parental Literacy: 
• AA: 39 
• Caucasian: 52 

Low Parental Literacy: 
• AA: 69 
• Caucasian: 25 

Inc ome, %:  
Household income of < $15,000/yr  
• Entire Sample: 27  
• Higher Health Literacy: 21  
• Low Health Literacy: 44 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Outcomes Results 
Main outc omes :  
• Classification of Asthma Severity 
• Albuterol Use 
• Controller Medication Use 
• ED Visits 
• Hospitalization 

C ovariates  us ed in multivariate analys is :  
• Child age 
• Household income 
• Parental race 
• Parental asthma knowledge 
• Parental smoking 
• Asthma severity classification 
• Controller medication use 
• Site of care 

Des c ription of outc ome meas ures :  
• Questions were asked with an open-ended 

response format.  
• Severity and medication use were based on recall 

over past 2 weeks.  
• ED visits and hospitalizations were based on 

recall over past 12 months. 
• RA classified severity of illness based on self-

reported symptoms using questions based on 
NHLBI asthma severity guidelines from 2002. 
Sociodemographic data were self-reported. 

Data s ource(s ) for outc omes :  
• Self-report by interviewer  
• Administered questionnaire 

Attempts  for c ontrol for c onfounding:  
Multivariate Poisson regression 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• Multivariate Poisson regression. 
 

Des c ribe res ults :  
Children of parents with low literacy were more likely to have 
moderate or severe persistent asthma and had greater use of 
rescue medications. They were also more likely to require ED 
visits or hospitalization than children of parents with higher 
literacy 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
Moderate/Severe Persistent  
• Asthma: 35% 
• Albuterol Use (mean days per week): 1.5 
• Albuterol Use (total mean use per week): 3 doses 
• Appropriate Controller Use: 82% 
• ED Visits (per child): 1.08 
• Hospitalizations: 0.12  

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, %:  
Moderate/Severe Persistent  
• Asthma: 56 
• Albuterol Use (mean days per week): 2.7  

Albuterol Use (total mean use per week: 6 doses  
• Appropriate Controller Use: 68  
• ED Visits (per child): 1.53  
• Hospitalizations: 0.39 

Differenc e:  
• Difference Moderate/Severe Persistent Asthma ( 

unadjusted): (P = 0.03) 
• Difference Albuterol Use (unadjusted): (P = 0.01) 
• Difference Total Weekly Albuterol Use: (P = 0.03)  
• Difference Appropriate controller use: (P = 0.15) 
• ED Visits (adjusted): IRR, 1. 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
DeWalt et al., 200718 

Research objective: 
Determine if parental literacy is related to ED 
visits, hospitalizations, and days of school 
missed for children with asthma. 

Study design: 
Retrospective cohort study 

Study setting: 
Study conducted in 3 outpatient pediatrics 
clinics (general, asthma and allergy, and 
pulmonary) at NC Children’s Hospital, public 
children’s hospital of NC  

Meas urement period:  
January 2004 to March 2005 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Ins urance s tatus , %:  
Child’s Insurance: 
Entire sample: 
• Medicaid: 57 
• Private: 43 

Higher Parental Literacy: 
• Medicaid: 43 
• Private: 57 

Low Parental Literacy: 
• Medicaid: 86 
• Private: 14 

E duc ation:  
* I couldn't interpret this data in table. 

Other c harac teris tics , %:  
Parental smoking:  
• Entire sample: 28  
• Higher Parental Literacy: 26  
• Low Parental Literacy: 33 
• Controller medication use if persistent  

Asthma: 
• Entire sample: 80 
• Higher Parental Literacy: 68  
• Low Parental literacy: 82 

Health literac y/numerac y levels , %:  
• Low Parental Literacy: 24 
• Higher Parental Literacy: 76 

Meas urement tools  inc luding c utpoints :  
REALM 
• Higher literacy: > 8th grade literacy level 
• Low literacy: ≤ 8th grade literacy level 
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Outcomes Results 
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Study Description Participant Characteristics 
Author, year: 
Fang et al., 200619 

Research objective: 
Assess if literacy is associated with warfarin 
knowledge, adherence and control 

Study design: 
Cross-sectional 

Study setting: 
Anticoagulation clinic at San Francisco 
General Hospital  

Meas urement period:  
March 2002 to June 2003 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NR 

Eligibility criteria: 
Included: 
• ≥ 18 years 
• Visual acuity 
• Basic reading ability 

Excluded: 
NR 

Sampling strategy: 
• Consecutive  
• Eligible patients receiving care in an anticoagulation clinic 

Sample size: 
179 
• Limited literacy: n = 109 
• Adequate literacy: n = 70 

Age, mean (range):  
• Limited literacy: 63.3 (61.0-65.6) 
• Adequate literacy: 53.8 (50.4-57.1) 

G ender, %:  
Females: 
• Limited literacy: 52.3  
• Adequate literacy: 38.6  

R ac e/E thnic ity, %:  
Latino: 
• Limited literacy: 45.9 
• Adequate literacy: 15.7 

Asian-Pacific Islander: 
• Limited literacy: 28.4 
• Adequate literacy:18.6  

White: 
• Limited literacy: 10.1 
• Adequate literacy: 35.7   

AA: 
• Limited literacy:12.8 
• Adequate literacy: 22.9 

Inc ome:  
NR 

Ins urance s tatus :  
NR 

E duc ation, %:  
≤8th grade: 
• Limited literacy: 50.5 
• Adequate literacy: 7.1 

High school (some/all): 
• Limited literacy: 30.3 
• Adequate literacy: 30 

≥College: 
• Limited literacy: 19.3 
• Adequate literacy: 62.9 
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Outcomes Results 
Main outc omes :  
• Warfarin (numeracy) knowledge 
• Self reported adherence to medication 
• International Normalized Ratio (INR) control 

C ovariates  us ed in multivariate analys is :  
• Age 
• Sex  
• Race/ethnicity 
• Education 
• Cognitive impairment 
• Number of years on warfarin 

Des c ription of outc ome meas ures :  
• Numeracy 
• 4 warfarin-specific numeracy-related questions 
• Adherence 
• Validated questionnaire reporting 1) last time a pill 

was missed, 2) any missed dose with the last 2 
weeks, 3) any missed dose within the last 3 days 

• INR control 
• Proportion of person-time within target therapeutic 

range over total person-time of follow-up 

Data s ource(s ) for outc omes :  
Warfarin target range was obtained from clinic 
database all other data was self-report 

Attempts  for c ontrol for c onfounding:  
Multivariate analysis 

B linding:  
NA 

S tatis tical meas ures  us ed:  
• Bivariate analysis: t-tests for continuous variables 

and chi squared tests for categorical variables 
• Univariate analysis: Simple logistic regression to 

determine the association between health literacy 
and warfarin knowledge as well as self-reported 
adherence to medication 

• Multivariate analysis: multivariate logistic 
regression to control for confounders 

• Generalized linear models: To determine if health 
literacy was related to INR range (i.e., to warfarin 
control) 

 

Des c ribe res ults :  
• Knowledge (adjusted) 
• Limited literacy was significantly associated with 3 of 4 

numeracy questions 
• Adherence and INR control (adjusted) 
• Limited health literacy was not significantly associated with 

self-Reported adherence or INR control 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, %:  
Knowledge (adjusted): 
• Numeracy Question 1: 25.7 
• Numeracy Question 2: 35.7 
• Numeracy Question 3: 18.6 
• Numeracy Question 4: 18.6 

Self-reported adherence (adjusted): 
• Missed a dose within the last 3 d: 17.1 
• Missed a dose within the last 2wk: 14.3  
• Did not miss a dose in >3 mo: 51.4  

INR control (adjusted): 
• Person-time in therapeutic INR range: 43.2 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, %:  
Knowledge (adjusted): 
• Numeracy Question 1: 70.6 
• Numeracy Question 2: 73.4 
• Numeracy Question 3: 50.5 
• Numeracy Question 4: 71.6 

Self-reported adherence (adjusted): 
• Missed a dose within the last 3 d: 6.5 
• Missed a dose within the last 2wk: 12.0 
• Did not miss a dose in > 3 mo: 61.1  

INR control (adjusted): 
• Person-time in therapeutic INR range: 45.0 

Differenc e(adjus ted), OR  (C I):  
Knowledge: 
• Numeracy Question 1: 2.6 (1.1-6.1) 
• Numeracy Question 2: 1.9 (0.8- 4.4) 
• Numeracy Question 3: 3.2 (1.3-7.7) 
• Numeracy Question 4: 5.7,(2.3-14.0) 

Self-reported adherence: 
• Missed a dose within the last 3 days: 0.5 (0.1-2.1) 
• Missed a dose within the last 2 weeks: 0.7 (0.3-2.2) 
• Did not miss a dose in >3 months: 0.9 (0.4-2.0) 

INR control (adjusted): 
• Person-time in therapeutic INR range: 1.0 (0.7-1.4) 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Fang et al., 200619 
(continued) 

Other c harac teris tics :  
Low cognitive function (s-CASI <17): 
• Limited literacy, %: 19.3 
• Adequate literacy, %: 1.4 

Years on warfarin: 
• Limited literacy: 4.4 
• Adequate literacy: 2.9 

Health literac y/numerac y levels , %:  
• Limited: 60.9 
• Adequate: 39.1 

Meas urement tools  inc luding c utpoints :  
Numeracy: 
• 4 warfarin-specific questions developed by investigators 

Literacy: 
• s-TOFHLA (English or Spanish) 
• Limited health literacy: 0-22  
• Adequate health literacy: 23-26 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Outcomes Results 
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E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Garbers and Chiasson, 200420 

Research objective: 
Examine independent association between 
inadequate functional health literacy in 
Spanish among low-income Latinas aged 40 
and older and cervical cancer screening 
behavior. 

Study design: 
Cross-sectional 

Study setting: 
• In-person interview at participants' homes.  
• Women were recruited for study through 

younger female relatives who were 
approached as they waited for prenatal or 
family planning appointments at 2 women's 
health centers in New York City  

Meas urement period:  
Nov 2002 - July 2003 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
For young female relatives: 
• Self-identified as Latina or Hispanic 
• ≥ 18 yrs 
• Had a female relative ≥ 40 living in New York city 

For participants: 
• Self-identified as Latina or Hispanic  
• ≥ 40 yrs 
• Spoke Spanish as primary language 

Excluded: 
For participants 
• Refusal to complete the Spanish S-TOFHLA 

Sampling strategy: 
Convenience 

Sample size: 
205 

Age, mean:  
• 51  
• Significant difference between inadequate, marginal and 

adequate literacy groups 

G ender, %:  
• Females: 100 

R ac e/E thnic ity, %:  
• Hispanic: 100 

Inc ome:  
NR 

Ins urance s tatus , %:  
• Uninsured: 57.8 
• Medicaid/Medicare: 32.3 
• Private insurance: 9.8 

E duc ation, %:  
• No formal education: 5.9  
• Elementary school only: 44.4 
• Some high school: 18.5  
• High school graduate or more: 31.2 
• Significant difference between inadequate, marginal and 

adequate literacy groups 

Other c harac teris tics :  
• Years in the US: 17.9 
• Significant difference between inadequate, marginal and 

adequate literacy groups  
• No regular source of health care, %: 40.5 
• No visit to health care provider in the last yr, %: 22 
• Health literacy/numeracy levels, n (%): 
• Inadequate Literacy: 61 (30) 
• Marginal Literacy: 39 (19) 
• Adequate literacy: 105 (51) 

 
 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Outcomes Results 
Main outc omes :  
• Ever had a Pap test 
• Pap test within past 3 years 

C ovariates  us ed in multivariate analys is :  
• Having source of care 
• Having any health insurance 
• Age 
• Years in US 
• Education 

Des c ription of outc ome meas ures :  
• 20 minute survey developed for purposes of study 

plus medical record review for randomly selected 
subset of 10% of participants 

Data s ource(s ) for outc omes :  
• Self-report 
• Medical chart review for 10% of participants 

Attempts  for c ontrol for c onfounding:  
Logistic regression 

B linding:  
NA 

S tatis tical meas ures  us ed:  
• Chi square tests for categorical variables 
• Analysis of variance for continuous variables 
• Bivariate analysis 
• Logistic regression 
 

Des c ribe res ults :  
Compared to those with adequate and marginal health literacy, 
women with inadequate functional health literacy in Spanish 
were significantly less likely to ever have had a pap test 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
Ever had a Pap test (unadjusted), n (%): 
• Adequate HL: 104 (99)  
• Marginal HL: 35 (92.1)  

Pap test within past three years (unadjusted), n (%): 
• Adequate HL: 87 (82.9)  
• Marginal HL: 32 (82.1)  

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
• Ever had a Pap test (unadjusted), n (%):  
• Inadequate HL: 48 (80) 

Pap test within past three years (Unadjusted), n (%):  
• Inadequate HL: 38 (62.3) 

Differenc e:  
Ever had a Pap test (Adjusted), OR (CI): 
• Adequate HL: Ref  
• Marginal HL: 0.14 (0.01-1.41) 
• Inadequate HL: 0.06 (0.01-0.55) 

Pap test within past three years (Adjusted), OR (CI): 
• Adequate HL: Ref  
• Marginal HL: 1.31 (0.44-3.85) 
• Inadequate HL: 0.53 (0.21-1.35) 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Garbers and Chiasson, 200420 
(continued) 

Meas urement tools  inc luding c utpoints :  
• TOFHLA-S 
• Inadequate score 0 - 59 
• Marginal score 60 - 74 
• Adequate score 75 - 100 
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Outcomes Results 
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E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Gazmararian, 20062 
(Companions: Wolf et al., 2007;3; Baker et al., 
2007;4 Howard et al., 2006;5 Wolf et al., 2005;6 
Baker et al., 2008;7 Howard et al., 2005;8 
Baker et al., 2004;1) 

Research objective: 
Examine relationship between HL and 
medication refill adherence among Medicare 
managed care enrollees with cardiovascular-
related conditions 

Study design: 
Cohort 

Study setting: 
In-person in-home interviews with and 
subsequent claims data for enrollees in 
Cleveland, Houston, Tampa, and south 
Florida (including Ft. Lauderdale and Miami)  

Meas urement period:  
• Interviews occurred May 1997-December 

1997 
• Claims data from within 1 year of date of 

enrollment into plan (usually 3 months prior 
to study enrollment) 

F ollow-up duration:  
1 year 

C ompletenes s  of follow-up:  
3260 completed both S-TOFHLA and 
interview; an additional 1711 were excluded 
because they did not meet criteria for this sub-
analysis 

Eligibility criteria: 
Included: 
• Medicare managed-care enrollee 
• 65+  
• Enrolled in Prudential HealthCare 3 months or more 
• ICD-9-CM code and pharmacy claims related to 1 of 4 diagnoses: 

coronary heart disease, hypertension, diabetes mellitus, or 
hyperlipidemia  

• Inpatient and outpatient claims 

Excluded: 
• Not comfortable speaking English or Spanish 
• Blind or severely impaired vision not correctable with eyeglasses 
• Living in a nursing home 
• Missed 1 or more screening questions for severe cognitive 

impairment (not able to correctly identify year, month, state, year 
of their birth, or home address) 

• Continuously enrolled < 1 year 
• Spent prolonged period in the hospital (> 100 days) 

Sampling strategy: 
Convenience sample of consecutive new Medicare managed-care 
enrollees 

Sample size: 
1,549 

Age (mean and range), %:  
• 65-69: 34.5 
• 70-74: 28.0 
• 75-79: 19.7 
• 80-84: 12.1 
• >85: 5.6 

G ender, %:  
• Female: 58 

R ac e/E thnic ity, %:  
• White: 76.7 
• Black: 11.9 
• Hispanic: 10.3 
• Other: 1.2 

Inc ome:  
NR 

Ins urance s tatus , %:  
• Medicare: 100 

E duc ation, %:  
• Grade school or less: 17.5 
• Some HS: 19.5 
• HS: 33.1 
• > HS: 29.8 

Other c harac teris tics , %:  
Regimen complexity:  
• < 3: 48.5 
• > 3: 51.5 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Outcomes Results 
Main outc omes :  
Cardiovascular medication refill adherence 

C ovariates  us ed in multivariate analys is :  
• Age 
• Race 
• Gender 
• Education 
• Regimen complexity 

Des c ription of outc ome meas ures :  
• Cardiovascular medication refill adherence - 

measured by CMG from pharmacy claims data 
during 1 yr after enrollment; CMG: # of days 
medication unavailable between prescription fills, 
divided by number of days between the first 

Data s ource(s ) for outc omes :  
Medicare and pharmacy claims data and one-hour 
in-person orally administered survey 

Attempts  for c ontrol for c onfounding:  
Multivariate logistic regression 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• Chi-square, logistic regression 
 

Des c ribe res ults :  
In adjusted analysis, a sig association between HL level and 
refill adherence was not found. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, %:  
Adequate:  
• Low Adherence (CMG > 20%): 37.8  
• Adequate Adherence (CMG < 20%): 62.2 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, %:  
Marginal:  
• Low Adherence (CMG > 20%): 41.2  
• Adequate Adherence (CMG < 20%): 58.8  

Inadequate:  
• Low Adherence (CMG > 20%): 45.4  
• Adequate Adherence (CMG < 20%): 54.6 

Differenc e:  
• Difference in refill adherence (adjusted), OR (CI):  
• Marginal vs. adequate: 1.15 (0.82-1.61)  
• Inadequate vs. adequate: 1.21(0.91-1.62)  

Difference in refill adherence (adjusted controlling for 
adherence complexity), OR (CI):  
• Marginal vs adequate: 1.15 (0.82-1.62) 
• Inadequate vs. adequate: 1.23 (0.92-1.64) 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Gazmararian, 20062 
(Companions: Wolf et al., 2007;3; Baker et al., 
2007;4 Howard et al., 2006;5 Wolf et al., 2005;6 
Baker et al., 2008;7 Howard et al., 2005;8 
Baker et al., 2004;1) 
(continued) 

Cognitive health:   
• Severe dementia: 1.6 
• Mild dementia: 22.4 
• Normal: 76.0 

Health literac y/numerac y levels , %:  
• Adequate: 64.2  
• Marginal: 11.8 
• Inadequate: 24.0 

Meas urement tools  inc luding c utpoints :  
S-TOFHLA:  
• Adequate: 67-100   
• Marginal: 54-66 
• Inadequate: 0-53 
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Outcomes Results 
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E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Graham et al., 200721 

Research objective: 
Assess relationship between literacy and HIV 
medication adherence 

Study design: 
Cross-sectional 

Study setting: 
Recruited from U-Penn HIV clinics in 
Philadelphia, PA  

Meas urement period:  
Feb to June 2003. A retrospective 
examination of the previous 3-month 
pharmacy records 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• ≥ 18 years-old  
• On antiretroviral therapy for ≥ 3 months 
• Receiving treatment from 1 of 2 U- Penn HIV clinics 

Excluded: 
• NR 

Sampling strategy: 
Pharmacy records examined for those recruited sequentially on 
arrival for regular clinic appointments 

Sample size: 
87 

Age, median (IQR ):   
•  <95% adherence: 44 (37-48) 
• ≥95% adherence: 46 (37-53) 

G ender, %:  
Females: 
• <95% adherence: 24 
• ≥95% adherence: 27  

R ac e/E thnic ity, %:  
<95% adherence:  
• Black: 88 
• White: 12  

≥95% adherence:  
• Black: 69 
• White: 31 

Inc ome, %:  
<$10,0000:  
• <95% adherence: 64 
• ≥95% adherence: 47 

Ins urance s tatus :  
NR 

E duc ation, %:  
High school 
• <95% adherence: 60   
• ≥95% adherence: 69 

Other c harac teris tics :  
Median CD4 count (interquartile range) 
• <95% adherence: 303 cells/cm3 (163-537) 
• ≥95% adherence: 363 cells/cm3 (248-470) 

Undetectable viral load (<50 c/ml), %: 
• <95% adherence: 45 
• ≥95% adherence: 73 

Health literac y/numerac y levels :  
NR 

Meas urement tools  inc luding c utpoints :  
REALM ≤61: Low health literacy (i.e., <9th grade level) 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Outcomes Results 
Main outc omes :  
• Independent: Literacy 
• Dependent: Adherence to HIV medication 

C ovariates  us ed in multivariate analys is :  
NA 

Des c ription of outc ome meas ures :  
• Adherence assessed via a validated time to 

pharmacy refill surrogate measure to a single 
index drug over the prior 3 months 

• Adherence defined as: (days supply dispensed / # 
days between refills) x 100% 

Data s ource(s ) for outc omes :  
Pharmacy records 

Attempts  for c ontrol for c onfounding:  
Demographic variables assessed: 
• Age 
• Race 
• History of drug and alcohol use 
• Cognitive function 
• Level of schooling completed 
• Income 
• Insurance type 
• Social support 

Medical factors assessed: 
• Current HIV viral loads 
• CD4 counts 
• Prior and current psychiatric diagnoses 

B linding:  
NA 

S tatis tical meas ures  us ed:  
• Adherence was include as a continuous variable 

and dichotomized as ≥95% or not. 
• Association between health literacy and 

adherence was assessed using chi squared and a 
REALM cut off of 61 representing a 9th grade 
reading level 

• Wilcoxon rank sum tests 
• Logistic regression 

Des c ribe res ults :  
Individuals with adequate literacy had significantly better 
medication adherence than those with low literacy in 
unadjusted analysis. In multivariate model, literacy was not 
found to be significantly related to adherence, controlling for 
potential mediating effect of adherence norm (knowledge). 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, %:  
• ≥95% adherence: 64 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, %:  
• ≥95% adherence: 40 

Differenc e:  
• Difference in 95% adherence (unadjusted): (P < 0.05) 
• Difference in 95% Adherence (adjusted) controlling for 

adherence norm (possible mediator): ≥ 9th grade literacy, 
OR (CI): 2.38 (0.98-5.79) 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Grubbs et al., 200922 

Research objective: 
Determine relationship between health literacy 
and referral for transplant evaluation in 
patients on hemodialysis 

Study design: 
Retrospective chart review, interview 

Study setting: 
5 San Francisco Bay area outpatient dialysis 
units  

Meas urement period:  
July 2007- April 2008 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• Patients on maintenance hemodialysis (at least 9 months) 
• Self identified as black or white 
• Between 21-75 yrs old  
• Never had a kidney transplant 

Excluded: 
• Mini Mental Status <18 
• Vision impaired (<20/100) 

Sampling strategy: 
Convenience sample 

Sample size: 
• 62 

Age, mean (S D):  
• 52.4 (12.2) 

G ender, %:   
• Males: 66.1 

R ac e/E thnic ity, %:  
• Black:72.6  
• White: 27.4 

Inc ome, %:  
• < 30,000: 54.8 

Ins urance s tatus , %:  
• Medicaid: 11.3 
• Medicare: 11.3 
• Medicare/Medicaid: 41.9 
• Private: 12.9 
• Private +Medicare: 14.5 
• VA: 8.1 

E duc ation, %:  
• >HS: 61.3 
• HS equiv: 25.8 
• <HS: 12.9 

Other c harac teris tics , %:  
• HTN: 90.3 
• Diabetes: 35.5 
• Hep C: 12.9 
• CHF: 9.7 

Health literac y/numerac y levels :  
• sTOFHLA mean (SD): 25.6 (9.4)  
• Inadequate health literacy (sTOFHLA<23): 32.3 

Meas urement tools  inc luding c utpoints :  
sTOFHLA:  
• Inadequate health literacy: 0-22  
• Adequate health literacy: 23-36 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Outcomes Results 
Main outc omes :  
Access to kidney transplant wait-list 

C ovariates  us ed in multivariate analys is :  
• Demographics (race, gender, income age at start 

of dialysis) 
• Comorbid conditions (HTN, diabetes, peripheral 

vascular disease, CAD, HIV, Hep c, CHF, 
depression, drug abuse) 

• Support (someone to help with appointments or 
medications) 

Des c ription of outc ome meas ures :  
• Dichotomous for referral for transplant evaluation 
• Mean time from dialysis to referral date 

Data s ource(s ) for outc omes :  
Chart review, transplant center staff 

Attempts  for c ontrol for c onfounding:  
Multivariate analyses 

B linding:  
NA 

S tatis tical meas ures  us ed:  
• Cox proportional 
• Hazards modeling 

• Describe results: 
• Inadequate health literacy was associated with lower hazard 

of being referred for transplant evaluation but not for being 
wait-listed 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, mean time (S D):  
• Time from dialysis date to referral date: 15.3 (44.7) mos 
• Time from referral date to waitlist date: 2.1 (4.1) mos 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, mean time (S D):  
• Time from dialysis date to referral date: 23.5 (44.8) mos 
• Time from referral date to waitlist date: 6.6 (9.2) mos 

Differenc e, HR  (C I):  
Difference in mean time from dialysis date to referral date 
(adjusted):  
• 8.2 mos, 0.22 (0.08-0.60)  

Difference in time from referral date to waitlist (adjusted): 
• 4 mos, 0.80 (0.39-1.61) 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Guerra et al., 200523 

Research objective: 
Explore association between functional health 
literacy and reported usage of colorectal 
cancer screening tests 

Study design: 
Cross-sectional 

Study setting: 
4 community clinics, 2 university-based 
practices in Pennsylvania  

Meas urement period:  
June 2001-August 2002 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• 50 yrs and older 
•  No prior history of colorectal cancer 

Excluded: 
NR 

Sampling strategy: 
Convenience 

Sample size: 
• 136 

Age (range):  
• Total: 61 (50-98)  

Inadequate or Marginal Health Literacy, %:  
• 50-59: 37 
• 60-69: 39 
• ≥70: 25  

Adequate Health Literacy, %: 
• 50-59: 46 
• 60-69: 34 
• ≥70: 20 

G ender, %:  
Female:  
• Total: 49 
• Inadequate or Marginal Health Literacy: 42  
• Adequate Health Literacy: 46 

R ac e/E thnic ity, %:  
Total: 
• Latino: 47 
• AA: 20 
• White: 33  

Inadequate or Marginal Health Literacy: 
• Latino: 84 
• AA: 14 
• White: 2  

Adequate Health Literacy: 
• Latino: 21 
• AA: 24 
• White: 55 

Inc ome, %:  
Total:  
• Income < 10,000: 39 
• Inadequate or Marginal Health Literacy: 79  
• Adequate Health Literacy: 14 

Ins urance s tatus , %:  
Total: 
• Insured: 89  
• Uninsured: 11 
• Medicaid: 18  

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Outcomes Results 
Main outc omes :  
Had colorectal screening tests 

C ovariates  us ed in multivariate analys is :  
• Ethnicity 
• Medicaid 
• Insurance status 
• Education 
• Income 

Des c ription of outc ome meas ures :  
Colorectal screening instrument (self report) 
adapted from an instrument to measure knowledge, 
attitudes, beliefs, and influences about screening 
mammography developed for low literate women 

Data s ource(s ) for outc omes :  
Interview 

Attempts  for c ontrol for c onfounding:  
Multivariate analyses 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• ANCOVA 
 

Des c ribe res ults :  
sTOFHLA scores were not significant predictors of colon 
screening behaviors after adjustment. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, %:  
• FOBT: 64 
• Sigmoidoscopy or Colonoscopy: 72 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, %:  
• FOBT: 39 
• Sigmoidoscopy or Colonoscopy: 30 

Differenc e:  
• FOBT: (Unadjusted) OR (CI): 2.75 (1.28-5.97), (adjusted) 

(P = 0.66) 
• Sigmoidoscopy or Colonoscopy (Unadjusted) OR (CI): 6.15 

(2.69-14.24) (adjusted): (P = 0.52) 
 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Guerra et al., 200523 
(continued) 

Inadequate or Marginal Health Literacy: 
• Insured:79  
• Uninsured: 21 
• Medicaid: 37  

Adequate Health Literacy: 
• Insured: 95  
• Uninsured: 5 
Medicaid: 5 

E duc ation, %:  
Total: 
• 8th grade or less: 27 
• Inadequate or Marginal Health Literacy: 57  
• Adequate Health Literacy: 6 

Other c harac teris tics :  
NA 

Health literac y/numerac y levels :  
• Mean STIFLE: 25.9 (0-36) 
• Inadequate Health Literacy (N=36), %: 36  
• Marginal Health Literacy, %: 6 
• Adequate Health Literacy, %: 58 

Meas urement tools  inc luding c utpoints :  
sTOFHLA:  
• Inadequate Health Literacy: 0-16  
• Marginal Health Literacy: 17-22 
• Adequate Health Literacy: 23-36 
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Outcomes Results 
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E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Guerra et al., 200524 

Research objective: 
Explored association between functional 
health literacy and behavior about 
mammography and self-breast examination in 
a sample of Latinas attending community 
health clinics in Philadelphia. 

Study design: 
Cross-sectional 

Study setting: 
3 Community health clinics in Philadelphia  

Meas urement period:  
April to September 2001 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• Women > 40 years 
• Hispanic ethnicity 
• No history of breast cancer 
• Spanish or English speaking 

Excluded: 
NR 

Sampling strategy: 
Convenience 

Sample size: 
• 97 

Age (range):  
• All women: 58.0 (41-85) 
• Significant difference between adequate and Inadequate literacy 

groups 

G ender, %:  
• Females: 100 

R ac e/E thnic ity, %:  
• Hispanic:100 

Inc ome (N = 71), %:  
• <$10,000: 63 
• >$10,000 37 

Ins urance s tatus  (N = 97), %:  
• Uninsured: 26 

E duc ation (N = 94), %:  
• < high school: 75 
• High school diploma or GED: 12 
• Some education beyond high school: 13 
• Significant difference between adequate and inadequate literacy 

groups 

Other c harac teris tics :  
• Acculturation scale 1-5 (SD), (N=85): 1.69 (0.5) 
• Significant difference between adequate and inadequate literacy 

groups 

Health literac y/numerac y levels , %:  
• Mean sTOFHLA score: 17  
• Inadequate functional health literacy: 70 
• Adequate functional health literacy: 30 

Meas urement tools  inc luding c utpoints :  
sTOFHLA:  
• Inadequate score 0-16   
• Marginal score 17-22  
• Adequate score 23-36 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Outcomes Results 
Main outc omes :  
• Ever had a mammogram 
• Had last mammogram within 1 yr 
• Had last mammogram within 2 yrs 
• Had mammogram as part of check-up 
• Check own breasts for lumps 
• Perform self breast exam at least monthly 

C ovariates  us ed in multivariate analys is :  
• Education 
• Age 
• Acculturation 
• Insurance status 

Des c ription of outc ome meas ures :  
• Structured 60-item breast cancer screening 

questionnaire 

Data s ource(s ) for outc omes :  
Self-report 

Attempts  for c ontrol for c onfounding:  
Logistic regression adjusted for education, age, 
acculturation, insurance status 

B linding:  
NA 

S tatis tical meas ures  us ed:  
• Adjusted logistic regression models 

Des c ribe res ults :  
After adjusting for demographic characteristics, functional 
health literacy was only associated with a greater odds of 
having ever had a mammogram 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
NR but we calculate from OR if needed 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
NR but we calculate from OR if needed 

Differenc e, OR  (C I):  
Adjusted results: 
• Ever had a mammogram: 1.14 (1.02-1.27) 
• Had last mammogram within 1 yr: 1.01 (0.95-1.08) 
• Had last mammogram within 2 yrs: 0.98 (0.91-1.07) 
• Had mammogram as part of check-up: 1.01 (0.94-1) 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Hahn et al., 200725 

Research objective: 
Examine relationship between literacy and 
HRQoL using a multimedia touch screen 
program that assesses HRQoL. 

Study design: 
Cross-sectional 

Study setting: 
Five Chicago-area cancer centers  

Meas urement period:  
NR 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• ≥ 18 yrs old 
• Cancer diagnosis  
• English language preference  
• Adequate visual, auditory and physical capabilities 

Excluded: 
• < 20/70 vision when tested with a Rosenbaum vision card 

Sampling strategy: 
Convenience 

Sample size: 
415 
• Low, n = 214 
• High, n = 201 

Age, mean (S D):  
• Total: 54.3 (13.4) 
• Low: 56.3 (12.9) 
• High: 52.1 (13.8) 

G ender, %:  
Total: 
• Female: 66.9 
• Low: 67.8 
• High: 66.2 

R ac e/E thnic ity, %:  
Total: 
• White: 29.8  
• Black: 57.6  
• Other: 12.6 

Low: 
• White: 18.2 
• Black: 71.5 
• Other: 10.3 

High: 
• White: 42.3 
• Black: 43.3 
• Other: 14.4 

Inc ome:  
NR 

Ins urance s tatus :  
NR 

E duc ation, %:  
Total: 
• <HS: 36.4 
• HS/GED: 29.3 
• Some college: 34.3  

Low: 
• <HS: 60.3 
• HS/GED: 27.1 
• Some college: 12.6 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Outcomes Results 
Main outc omes :  
HRQoL (measured by 3 different tests) 

C ovariates  us ed in multivariate analys is :  
• Age 
• Gender 
• Race/ethnicity 
• Work status 
• Marital status 
• Living arrangement 
• SES 
• Prior computer experience 
• Cancer diagnosis 
• Stage at diagnosis 
• Months since diagnosis 
• Current chemotherapy treatment 
• Performance status 

Des c ription of outc ome meas ures :  
• Three measures of HRQoL: 
• The FACT-G: 27-item questionnaire with 5 Likert-

type response categories. 
• Scores total HRQoL and dimensions of physical, 

social/ family, emotional and functional well-being. 
Higher scores = better HRQoL. 

• SF-36: 36-item measure of 8 health concepts: 
physical functioning, role-physical, bodily pain, 
general health, vitality, social functioning, role-
emotional and Mental Health, and two higher 
order dimensions. It contains multiple response 
formats (yes/no, Likert-type, true/false). Higher 
scores = better HRQoL. 

• The SGUQ: a preference-based measure of 
HRQoL that reflects the patient’s value for her/his 
current health state. Utility scores range from 0 
(current health = to death) to 1 (current health = to 
perfect health). Negative scores are possible. 

Data s ource(s ) for outc omes :  
Multimedia TT: participants self-administer 
questionnaires. As text appears on the screen, it is 
also read out loud as patients listen through their 
headset. 

Attempts  for c ontrol for c onfounding:  
Multivariable linear regression 
*Covariates that met a screening criterion of (P < 
0.25) in bivariate regressions were selected for a 
multivariable model, and then removed individually 
using backward elimination (retention criterion, P < 
0.05) 

B linding:  
NA 

 

Des c ribe res ults :  
There were no statistically significant differences in any of the 
HRQoL scores between the high and low literacy groups. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, mean (S D):  
FACT-G:  
• Physical well-being: 18.4 (5.8)  
• Social/family well-being: 20.8 (5.6) 
• Emotional well-being: 17.5 (4.7)  
• Functional well-being: 16.0 (6.3)  

SF-36:  
• Physical functioning: 57.2 (27.5)  
• Role-physical: 34.8 (42.4)  
• Bodily pain: 56.0 (24.9)  
• General health: 53.2 (21.3)   
• Vitality: 47.3 (20.5)  
• Social functioning: 59.5 (26.2)  
• Role-emotional: 48.7 (43.9)   
• Mental health 66.9 (20.2)  
• Number (%) with fair/poor health: 79 (39.3)  
• Standard gamble utility score: 0.85 (0.23) 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, mean (S D):  
FACT-G:  
• Physical well-being: 17.9 (5.9)  
• Social/family well-being: 20.3 (5.9)  
• Emotional well-being: 17.6 (5.2)  
• Functional well-being: 15.7 (6.5)  

SF-36:  
• Physical functioning: 48.7 (26.7) 
• Role-physical: 29.7 (38.2) bodily pain: 55.5 (26.9)  
• General health: 49.9 (20.6)  
• Vitality: 51.5 (21.4)  
• Social functioning: 61.4 (25.7)  
• Role-emotional: 49.3 (43.9)  
• Mental health: 65.5 (19.6)  
• Number (%) with fair/poor health: 114 (53.3)  
• Standard gamble utility score, mean (sd): 0.87 (0.20) 

Differenc e:  
• Difference FACT-G (adjusted): no sig difference between 

groups including and excluding biased scale items  
• Difference SF-36 (adjusted): no sig difference between 

groups including and excluding biased scale items   
• Difference Standard Gamble utility score (unadjusted): (P = 

0.561)  
• Difference mean Vitality score (adjusted): 4.6, (P = 0.023). 

Sig difference does not hold when biased scale items 
removed 

• Difference mean Social functioning score (adjusted): 5.1, (P 
= 0.030) 

 
 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Hahn et al., 200725 
(continued) 

High: 
• <HS: 11 
• HS/GED: 31.3 
• Some college: 57.5 

Other c harac teris tics , %:  
Currently working: 
• Total: 16.9 
• Low: 10.3 
• High: 24.4 

Socioeconomic Status: 
Total: 
• Lowest SES: 18.1  
• Low SES: 32.6 
• Middle SES: 21.2 
• High SES: 21.7 
• Highest SES: 6.4 

Low: 
• Lowest SES: 31.8  
• Low SES: 16.4 
• Middle SES: 18.7  
• High SES: 7.5 
• Highest SES: 2.3  

High: 
• Lowest SES: 3.5 
• Low SES: 24.9  
• Middle SES: 23.9 
• High SES: 36.8 
• Highest SES: 10.9 

Health literac y/numerac y levels , %:  
High: 48.43 
Low: 51.57 

Meas urement tools  inc luding c utpoints :  
Passage comprehension subtest of Woodcock Language 
Proficiency Battery:  
• Low < 7th grade  
• High ≥ 7th grade 
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Outcomes Results 
S tatis tical meas ures  us ed:  
• Bivariate relationships: t-test or Wilcoxon rank-

sum test for continuous variables, Pearson chi-
square statistic or Fisher’s exact test for nominal 
variables, and Mantel-Haenszel chi-square 
statistic for ordinal variables.  

• HRQoL scores by literacy level 
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Study Description Participant Characteristics 
Author, year: 
Hibbard et al., 200726 

Research objective: 
Examine contribution of health literacy, 
numeracy, and patient activation to the 
comprehension of comparative health care 
performance reports and their use in making 
an informed choice 

Study design: 
Cross-sectional 

Study setting: 
Community  

Meas urement period:  
NR 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• Adults (18-64 years of age) 

Excluded: 
NR 

Sampling strategy: 
Convenience 

Sample size: 
• 303 

Age (range):  
• 37 (18-64) 

G ender:  
• Females: 48% 

R ac e/E thnic ity:  
NR 

Inc ome, %:  
• < 25,000: 74 

Ins urance s tatus , %:  
• Health Insurance: 45 

E duc ation, %:  
• High school or less: 45 
• Some college or more: 55 

Other c harac teris tics , %:  
• Good to excellent health: 40 
• Fair to poor health: 24 

Health literac y/numerac y levels , %:  
(Calculated) 
• TOFHLA Low Health Literacy: 45  
• High Health Literacy: 55 
• Low Numeracy: 43 
• High Numeracy: 57 

Meas urement tools  inc luding c utpoints :  
• TOFHLA (passage B only) 
• Numeracy: 11 item measure from Lipkus, Samsa and Rimer, plus 

4 items on interpreting risk magnitude 
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Outcomes Results 
Main outc omes :  
Choosing a high performing hospital 

C ovariates  us ed in multivariate analys is :  
• Age 
• Gender 
• Education 
• Comprehension 
• Activation 

Des c ription of outc ome meas ures :  
• Quality Choice: Experiment of choosing a higher 

quality hospital based on performance measures 
• Comprehension: how well a patient understood 

information in the data display 

Data s ource(s ) for outc omes :  
Interview 

Attempts  for c ontrol for c onfounding:  
Multivariate analyses 

B linding:  
NA 

S tatis tical meas ures  us ed:  
• Multivariate  
• Logistic regression 
• Path analysis 
 

Des c ribe res ults :  
Numeracy and literacy predict comprehension but do not 
predict quality choice. In a path analysis, higher numeracy and 
literacy predict better comprehension, which in turn predicts a 
better quality choice. Making a better quality hospital choices is 
related to activation level, separate from comprehension. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
NR 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
NR 

Differenc e:  
Quality Choice (adjusted):  
• Literacy: -0.023, P = NS  
• Numeracy: 0.032, P = NS 
• Activation X Numeracy: (P = NS) 
• Activation X HL: (P = NS) 

Path analysis (adjusted): 
• HL predicts comprehension: (P < 0.001) 
• Numeracy predicts comprehension: (P < 0.001) 
• Comprehension predicts Quality Choice: (P < 0.001) 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Hironaka et al., 200927 

Research objective: 
Determine whether limited caregiver HL is 
associated with adherence to a daily multi-
vitamin with iron regimen in infants. 

Study design: 
Nested Cohort 

Study setting: 
Phone calls and home visits to caregivers 
using 2 urban pediatric primary care clinics  

Meas urement period:  
June 2005-March 2006 

F ollow-up duration:  
3 months 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• Caregivers and infants age 5-7 months 
•  English or Spanish 

Excluded: 
• History of conditions associated with iron deficiency anemia 
• Use of vitamin or iron supplements within 1 month prior to 

enrollment 
• Premature, multiple gestations 
• BW < 2500 g 

Sampling strategy: 
Convenience, drawn from 150 in RCT (67% of those eligible) 

Sample size: 
• Total: 110 dyad 

Families: 
• Limited HL:20  
• Adequate HL: 90 

Age, mean (S D):  
• Caregiver: 30.2 (6.55) 
• Limited HL: 30.2 (6.17)   
• Adequate HL: 30.1 (6.67) 

G ender, %:  
Female: 
• Caregiver: 91.8 
• Limited HL: 95.0  
• Adequate HL: 91.1 

R ac e/E thnic ity, %:  
(Child's race)  
• Black: 48.2 
• Hispanic: 30.0 
• Other: 17.3 
• White: 4.6 

Limited HL:  
• Black: 55.0 
• Hispanic: 20.0 
• Other: 20.0 
• White: 5.0   

Adequate HL: 
• Black: 46.7 
• Hispanic: 32.2 
• Other: 16.7 
• White: 4.4 

Inc ome:  
NR 

Ins urance s tatus , %:  
• Public: 86.4 
• Limited HL: 80.0  
• Adequate HL: 87.8 
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Outcomes Results 
Main outc omes :  
• Adherence to administration of   
• Multivitamin with iron: 32.7% 

C ovariates  us ed in multivariate analys is :  
• Race/ethnicity  
• Caregiver ed 
• Caregiver concerns regarding multivitamins, side 

effects 
• Randomized assignment to drops or sprinkle 

formulation 

Des c ription of outc ome meas ures :  
• Answer to questions regarding  
• Infant's adherence to multi-vitamin and iron 

regimen on 5-7 days of preceding week. High 
adherence: administration of vitamin and iron on 
5-7 days of preceding wk. 

Data s ource(s ) for outc omes :  
Interview from biweekly data collection over the 3-
mo period 

Attempts  for c ontrol for c onfounding:  
Multivariate analyses 

B linding:  
NA 

S tatis tical meas ures  us ed:  
• GEE multiple  
• Logistic regression 
 

Des c ribe res ults :  
Caregivers with limited HL were twice as likely to report high 
adherence to a daily multivitamin with iron regimen in infants as 
caregivers with adequate HL 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
Avg # of days adherent per wk: 2.4 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
Avg # of days adherent per wk: 3.7 

Differenc e, OR  (C I):  
• High adherence (adjusted): limited HL versus adequate HL: 

2.13 (1.2-3.78 0)  
• High adherence (adjusted-adding control for concerns to 

model): 2.4 (1.37-4.2) 
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Study Description Participant Characteristics 
Author, year: 
Hironaka et al., 200927 
(continued) 

E duc ation, %:  
• Caregiver < HS: 17.3 
• Limited HL: 25.0  
• Adequate HL: 15.6 

Other c harac teris tics , %:  
• Caregiver born outside US: 66.4 
• Limited HL: 90.0  
• Adequate HL: 61.1 

Health literac y/numerac y levels , %:  
• Limited HL: 18.2 

Meas urement tools  inc luding c utpoints :  
sTOFHLA:  
• Limited HL = marginal or inadequate HL 
• Inadequate HL: 0-16  
• Marginal HL: 17-22 
• Adequate HL: 23-36 
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Outcomes Results 
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Study Description Participant Characteristics 
Author, year: 
Hope et al., 200428 

Research objective: 
Study association of medication adherence, 
knowledge, and skills (including literacy - 
ability to read labels) with ED visits 

Study design: 
Cohort 

Study setting: 
Patients in study enrolled in control group of 
an ongoing randomized trial of participants 
with CHF in Indianapolis, Indiana  

Meas urement period:  
3/2/2001 - 6/30/2004 

F ollow-up duration:  
6 months 

C ompletenes s  of follow-up:  
NR 

Eligibility criteria: 
Included: 
• Diagnosis of CHF by a patient’s primary care physician 
• 50 years or older 
• Ability to speak English 
• Ability to hear at normal speaking levels, access to a telephone 
• Plans to receive medical care and prescription medications at 

Wishard Health Service 

Excluded: 
• Dementia or 5+ errors on the Short Portable Mental Status 

Questionnaire 
• Not prescribed 1+ medication from common drug classes used to 

treat CHF 
•  Unwilling to respond to health-related questions about their 

quality of life and adherence 

Sampling strategy: 
NR 

Sample size: 
• 61 

Age, mean (S D):  
• 65.4 (8.7) 

G ender, %:  
• Females: 72.1 

R ac e/E thnic ity, %:  
• AA: 49.2 
• White: 49.2 
• American IndiaNAlaska Native: 1.6 

Inc ome:  
NR 

Ins urance s tatus :  
NR 

E duc ation, %:  
• More than 12 years: 8.9 
• 12 years: 28.6 
• Less than 12 years: 62.5 

Other c harac teris tics , %:  
NYHA Classification 
• I = 35 
• II = 46.7 
• III/IV = 18.3 
• No. medications 
• 1 - 10 = 60.7 
• 11+ = 39.3 

Health literac y/numerac y levels :  
• NR  
• Mean reading score (SD): 1.65 (0.56) 
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Outcomes Results 
Main outc omes :  
All-cause cardiovascular-related and CHF-specific 
ED visits 

C ovariates  us ed in multivariate analys is :  
• NYHA classification 
• Number of medications 
• Race 
• Reading score 

Des c ription of outc ome meas ures :  
The primary outcomes were all-cause 
cardiovascular-related and CHF-specific ED visits 
during the six-month period. ICD-9 codes were used 
to determine ED visits with a diagnosis of CHF and 
a cardiac diagnosis 

Data s ource(s ) for outc omes :  
NR (medical records?) 

Attempts  for c ontrol for c onfounding:  
Multivariate analysis 

B linding:  
NA 

S tatis tical meas ures  us ed:  
• Multivariate log-linear regression 
 

Des c ribe res ults :  
Better prescription-label-reading skills (literacy) were 
associated with fewer ED visits, P = 0.002. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
NR 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
NR 

Differenc e:  
(P = 0.002) 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Hope et al., 200428 
(continued) 

Meas urement tools  inc luding c utpoints :  
• Literacy was defined as the ability to read standard prescription 

and auxiliary labels, and was 1 of 3 components of medication 
skills measure.  

• Other components of this measure were: dexterity (ability to open 
child-resistant and easy open 40-dr containers and a child 
resistant 4-oz bottle) and ability to distinguish  

• Colors of tablets and capsules 
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Outcomes Results 
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Study Description Participant Characteristics 
Author, year: 
Howard et al., 20058 
(Companions: Gazmararian, 20062; Wolf et 
al., 20073; Baker et al., 20074; Howard et al., 
20065; Wolf et al., 20056; Baker et al., 20087; 
Howard et al., 20058; Baker et al., 20041) 

Research objective: 
Examine impact of low health literacy on 
medical care use and costs 

Study design: 
Cohort 

Study setting: 
In-person in-home interviews with and 
subsequent claims data for new Medicare 
managed-care enrollees in Cleveland, 
Houston, Tampa, and south Florida (including 
Ft. Lauderdale and Miami)  

Meas urement period:  
• New enrollees in Prudential Medicare 

managed care plans between December 
1996 and August 1997. 

• Interviews occurred 3 months following 
enrollment.  

• Claims data from within 1 year of date of 
enrollment into the managed-care plan 
(usually 3 months prior to study enrollment)  

F ollow-up duration:  
1 year 

C ompletenes s  of follow-up:  
3487 enrolled, 3,260 completed sTOFHLA 
and interview 

Eligibility criteria: 
Included: 
• Medicare managed-care enrollees 
• 65 years or older 3 months after he/she enrolled in Prudential 

HealthCare 

Excluded: 
• Not comfortable speaking English or Spanish 
• Blind or severely impaired vision not correctable with eyeglasses 
• Living in a nursing home 
• Severe cognitive impairment 

Sampling strategy: 
Convenience sample of consecutive new Medicare managed-care 
enrollees 

Sample size: 
• 3,260 

Age (range), %:  
• 65-69: 37.0 
• 70-74: 27.3 
• 75-79: 19.3 
• 80-84: 11.0 
• >85: 5.4 

Mean by HL level (SD):  
• Adequate: 71.6 (7.2)  
• Marginal: 74.1 (6.3)  
• Inadequate: 75.6 (5.6) 

G ender:  
• Female: 57.4 

By HL status, %:  
Female: 
• Adequate: 57.9  
• Marginal: 53.8% 
• Inadequate: 57.8% 

R ac e/E thnic ity,%:  
• White: 76.0 
• Black: 11.8 
• English-speaking Hispanic: 2.0 
• Spanish-speaking Hispanic: 9.2 
• Other: 1.0 

By HL status: 
Adequate: 
• White: 84  
• AA: 6.6 
• Hispanic English-speaking: 1.6     
• Hispanic Spanish-speaking: 6.6   
• Other: 1.2  
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Outcomes Results 
Main outc omes :  
• Healthcare utilization 
• Healthcare costs 

C ovariates  us ed in multivariate analys is :  
• Age 
• Sex 
• Race/ethnicity  
• Income  
• Education  
• Tobacco  
• Alcohol consumption 
• Self-reported comorbid conditions (heart attack, 

angina, stroke, high blood pressure, chronic 
obstructive pulmonary disease, cancer, diabetes, 
arthritis, depression) 

Des c ription of outc ome meas ures :  
• Healthcare utilization: percent using any inpatient, 

outpatient, ED, or pharmacy services. 
• Healthcare costs: total, inpatient, outpatient, ED, 

and pharmacy services. 

Data s ource(s ) for outc omes :  
Medicare claims data and one-hour in-person orally 
administered survey 

Attempts  for c ontrol for c onfounding:  
Multivariate logistic regression 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• 1-way ANOVA 
• Chi-square 
• Modified 2-part regression model (Mullahy) 
 

Des c ribe res ults :  
Participants with inadequate HL used sig more inpatient and 
ED services than those with adequate HL but no sig differences 
were found in overall use outpatient or pharmacy use 
(adjusted). Patients with marginal HL used sig more pharmacy 
services than those with adequate HL. All other use 
comparisons were not sig (adjusted).  

Participants with inadequate and marginal HL had sig higher 
ED costs than those with adequate HL. Participants with 
marginal HL had sig lower outpatient costs than participants 
with adequate literacy (after adjusting for covariates). All other 
comparisons were not sig.  

Similar results were found in models comparing inadequate 
and adequate groups not controlling for education or comorbid 
conditions. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, %:  
Adequate Use: 
• Overall: 97 
• Inpatient: 27 
• Outpatient: 91  
• ED: 21 
• Pharmacy: 88 

Costs (SD): 
• Overall: $7,246 ($17 941) 
• Inpatient: $4,656 ($16 428) 
• Outpatient:$,1805 ($3188)  
• ED: $100 ($360) 
• Pharmacy: $684 ($890) 

Smoking: 
• Never: 38 
• Former: 49 
• Current: 13 

Drinking, %: 
• None: 58 
• Light to Moderate: 37 
• Heavy: 4 

Comorbid Conditions, %: 
• Heart Attack: 13 
• Angina: 8 
• Stroke: 7 

High Blood Pressure: 45 
• COPD: 18 
• Asthma: 7 
• Cancer: 6 
• Diabetes: 13 
• Arthritis: 50 
• Depression: 12 

 
 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Howard et al., 20058 
(Companions: Gazmararian, 20062; Wolf et 
al., 20073; Baker et al., 20074; Howard et al., 
20065; Wolf et al., 20056; Baker et al., 20087; 
Howard et al., 20058; Baker et al., 20041) 
(continued) 

Marginal:  
• White: 68 
• AA: 12.6 
• Hispanic English-speaking: 2.5 
• Hispanic Spanish-speaking: 16.4 
• Other: 0.6  

Inadequate: 
• White: 25.2  
• AA: 58.6  
• Hispanic English-speaking: 2.3 
• Hispanic Spanish-speaking: 13 
• Other: 1 

Inc ome, %:  
• <$10 000: 18.2 
• $10 000-14 999: 21.6 
• $15 000-24 999: 25.6 
• $25 000-34 999: 8.7 
• $35 000: 10.2 
• Did not answer/did not know: 15.7 

By HL status: 
• Adequate, <$15,000: 33   
• Marginal, <15,000: 47  
• Inadequate, <$15,000: 54 

Ins urance s tatus , %:  
• Medicare: 100 

E duc ation, %:  
• Grade school or less: 17.3 
• Some high school: 18.4 
• High school: 33.6 
• More than high school: 30.7 

By HL status: 
>12 years of school completed: 
• Adequate: 39.7  
• Marginal: 20  
• Inadequate: 12 

0-8 years of school completed: 
• Adequate: 7.1  
• Marginal: 24.2 
• Inadequate: 40.9 

Other c harac teris tics :  
NR 

Health literac y/numerac y levels , %:  
• Adequate: 64.2  
• Marginal: 11.2  
• Inadequate: 24.5 
 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Outcomes Results 
 

Inadequate 
• All: 95  
• Effect in exposure (i.e., low/moderate literacy) or 

intervention: 
• Inpatient: 35  
• Outpatient: 90  
• ED: 30 
• Pharmacy: 85 

Costs (SD):  
• Overall: $9,614 ($22536) 
• Inpatient: $6,817 ($21049) 
• Outpatient: $1,970 ($3477)  
• ED: $189 ($551) 
• Pharmacy:$638 ($1267) 

Smoking, %: 
• Never: 45 
• Former: 43 
• Current: 12 

Drinking, %: 
• None: 75 
• Light to Moderate: 23 
• Heavy: 2 

Comorbid Conditions: 
• Heart Attack: 15 
• Angina: 8 
• Stroke: 13 
• High Blood Pressure: 51 
• COPD: 14 
• Asthma: 7 
• Cancer: 5 
• Diabetes: 19 
• Arthritis: 58 
• Depression: 19  

Marginal - Use, %: 
• Overall: 96 
• Inpatient: 34  
• Outpatient: 90  
• ED: 28 
• Pharmacy: 85  
• Marginal -  

Costs (SD): 
• Overall: $8,484 ($16646) 
• Inpatient: $5,857 ($15240) 
• Outpatient: $1,727 ($2954) 
• ED: $182 ($593) 
• Pharmacy: $719 ($998) 

Smoking, %: 
• Never: 43 
• Former: 45 
• Current: 13 

 
 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Howard et al., 20058 
(Companions: Gazmararian, 20062; Wolf et 
al., 20073; Baker et al., 20074; Howard et al., 
20065; Wolf et al., 20056; Baker et al., 20087; 
Howard et al., 20058; Baker et al., 20041) 
(continued) 

Meas urement tools  inc luding c utpoints :  
S-TOFHLA:  
• Adequate  
• Marginal  
• Inadequate 
(cut points NR) 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Outcomes Results 
•  Drinking, %: 

• None: 64 
• Light to Moderate: 33 
• Heavy: 2 

Comorbid Conditions, %: 
• Heart Attack: 18 
• Angina:12 
• Stroke: 9 
• High Blood Pressure: 48 
• COPD: 16 
• Asthma: 8 
• Cancer: 7 
• Diabetes: 16 
• Arthritis: 58 
• Depression: 14 +AU1 

Differenc e (C I):  
Differences in probability of use (adjusted)  
• Inadequate vs adequate overall: 0.00 (-0.02-0.02) 
• Inpatient use: 0.05 (0.00-0.09) 
• Outpatient: -0.02 (-0.05-0.01) 
• ED: 0.05 (0.01-0.10) 
• Pharmacy: -0.03; 95% CI, -0.06-0.00 

Differences in probability of use (adjusted)  
• Marginal vs adequate overall: 0.00 (-0.02-0.03)   
• Inpatient use: 0.04 (-0.01-0.09) 
• Outpatient: -0.01 (-0.04-0.02) 
• ED: 0.04 (-0.01-0.09) 
• Pharmacy: -0.04 (-0.08-0.00) 
• Differences in costs (adjusted) -  

Inadequate vs adequate: 
• Overall: $1,551 (-$166-$3267) 
• Inpatient use: $1,543 (-$89-$3175) 
• Outpatient: -$213 (-$481-$55) 
• ED: $108 ($62-$154) 
• Pharmacy $27; 95% CI, -$55-$110 
• Differences in costs (adjusted) -  

Marginal vs adequate: 
• Overall: $596 (-$1437-$2630)  
• Inpatient use: $748 (-$1252-$2748) 
• outpatient: -$350 (-$679--$20) 
• ED: $80 ($28-$132) 
• Pharmacy: $35 (-$62-$132) 

Comparisons across 3 groups (unadjusted):  
• Smoking: (P = 0.01) 
• Drinking: (P = 0.23) 

 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Howard et al., 20058 
(Companions: Gazmararian, 20062; Wolf et 
al., 20073; Baker et al., 20074; Howard et al., 
20065; Wolf et al., 20056; Baker et al., 20087; 
Howard et al., 20058; Baker et al., 20041) 
(continued) 

 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Outcomes Results 
 

Comorbid conditions: 
• Heart Attack: (P = 0.01) 
• Angina: (P = 0.06) 
• Stroke: (P < 0.0001) 
• High Blood Pressure: (P = 0.01) 
• COPD: (P = 0.06) 
• Asthma: (P = 0.65) 
• Cancer: (P = 0.15) 
• Diabetes: (P = 0.0002) 
• Arthritis: (P = 0.0002) 
• Depression: (P < 0.0001) 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Howard et al., 20065 
(Companions:Gazmararian, 20062; Wolf et al., 
20073; Baker et al., 20074; Wolf et al., 20056; 
Baker et al., 20087; Howard et al., 20058; 
Baker et al., 20041) 

Research objective: 
Explore impact of HL on differences in health 
status and vaccination by educational 
attainment and race 

Study design: 
Cohort 

Study setting: 
In-person in-home interviews with and 
subsequent claims data for enrollees in 
Cleveland, Houston, Tampa, and south 
Florida (including Ft. Lauderdale and Miami)  

Meas urement period:  
Interviews occurred May 1997-December 
1997 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• Medicare managed-care enrollee 
• 65+  
• Enrolled in Prudential HealthCare 3 months or more 

Excluded: 
• Not comfortable speaking English or Spanish 
• Blind or severely impaired vision not correctable with eyeglasses 
• Living in a nursing home 
• Missed 1 or more screening questions for severe cognitive 

impairment (not able to correctly identify year, month, state, year 
of their birth, or home address) 

Sampling strategy: 
Convenience sample of consecutive new Medicare managed-care 
enrollees 

Sample size: 
• Analysis by educational level, N: 3,260  
• Analysis by race (limited to black and white), N: 2,850 

Age (mean and range), %:  
Full sample: 
• 65-69: 37.0 
• 70-74: 27.3 
• 75-79: 19.3 
• 80-84: 11.0 
• >85: 5.4 

White: 
• 65-74: 61 
• 75-84: 33 
• 85+: 6 

Black: 
• 65-74: 66 
• 75-84: 29 
• 85+: 5 

G ender, %:  
Male by education: 
• HS degree: 42 
• No HS degree: 44 

Male by race: 
• White: 42 
• Black: 34 

R ac e/E thnic ity, %:  
By education: 
HS degree:  
• White: 86 
• Black: 7 
• Hispanic: 4 
• Other: 3 
 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Outcomes Results 
Main outc omes :  
• Physical and mental health status 
• receipt of vaccinations 

C ovariates  us ed in multivariate analys is :  
• Age 
• Gender 
• Race/ethnicity 
• Education 
• Income 
• Site 
• Morbidity 
• Smoker 

Des c ription of outc ome meas ures :  
Health status: 
• Physical health SF-12 
• Mental health SF-12 
• Self-reported health status (fair or poor vs. good, 

very good, or excellent) 

Receipt of vaccination: 
• Self-reported receipt of influenza vaccination 
• Self-reported receipt of pneumococcal vaccination 

Data s ource(s ) for outc omes :  
In-person survey 

Attempts  for c ontrol for c onfounding:  
Multivariate logistic regression 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• Chi-square, multivariate logistic regression, 

ordinary least squares regression 
 

Des c ribe res ults :  
Compared to those with adequate HL, enrollees with inadequate 
HL had sig worse physical and mental health status and were sig 
less likely to report receiving an influenza vaccine. No sig 
differences were found between marginal and adequate HL 
groups. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol group:  
NR 

E ffec t in expos ure (i.e.,  low/moderate literac y) or intervention:  
NR 

Differenc e:  
Difference in Physical Health SF-12 (adjusted), β: 
• Inadequate/Adequate: -2.53, P < 0.001  
• Marginal/Adequate: -1.35, P =0.019 
• Difference in Mental Health SF-12 (adjusted), β: 
• Inadequate/Adequate: -1.41, P < 0.001  
• Marginal/Adequate: 0.46, P = 0.304 

Difference in self-reported health status of good or better 
(adjusted), OR:  
• Inadequate/Adequate: 0.71, P = 0.004  
• Marginal/Adequate: 0.77, P = 0.060 
• Difference in receipt of influenza vaccine (adjusted), OR: 
• Inadequate/Adequate: 0.76, P = 0.020  
• Marginal/Adequate: 1.06, P = 0.707 

Difference in recipt of pneumodoccal vaccine (adjusted), OR:  
• Inadequate/Adequate: 0.85, P = 0.114   
• Marginal/Adequate: 0.91, P = 0.445 

Difference in Physical Health SF-12 score (adjusted) between 
model not controlling for HL vs model controlling for HL (CI):  
• By education level: 0.7 points (0.4-0.9) 
• By race: 0.6 points (0.3-0.9)  

Difference in Mental Health SF-12 score (adjusted) between model 
not controlling for HL vs model controlling for HL (CI): 
• By education level: 0.3 points (0.1-0.5) 
• By race: 0.3 points (0.1-0.5)  

Difference in probability of self-reported health status of good or 
better (adjusted) between model not controlling for HL vs model 
controlling for HL (CI):  
• By education level: 0.02 (0.01-0.03) 
• By race: 0.02 (0.01-0.03) 

Difference in probability of receipt of influenza vaccine (adjusted) 
between model not controlling for HL vs model controlling for HL 
(CI): 
• By education level: 0.010 (0.001-0.020) 
• By race: 0.009 (-0.001-0.020) 

Difference in probability of receipt of pneumococcal vaccine 
(adjusted) between model not controlling for HL vs model 
controlling for HL (CI): 
• By education level: 0.010 (-0.002-0.022) 
• By race: 0.003 (-0.007-0.013) 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Howard et al., 20065 
(Companions:Gazmararian, 20062; Wolf et al., 
20073; Baker et al., 20074; Wolf et al., 20056; 
Baker et al., 20087; Howard et al., 20058; 
Baker et al., 20041) 
(continued) 

No HS degree:  
• White: 59 
• Black: 20 
• Hispanic: 18 
• Other: 3 

Inc ome, %:  
By education 
HS degree:  
• Missing: 16 
• 0-10,000: 11 
• 10,000-15,000: 19 
• 15,000-25,000: 28 
• 25,000-35,000: 11 
• 35,000+: 14 

No HS degree:  
• Missing: 16 
• 0-10,000: 30 
• 10,000-15,000: 25 
• 15,000-25,000: 21 
• 25,000-35,000: 4 
• 35,000+: 3 

Ins urance s tatus , %:  
• Medicare: 100 

E duc ation, %:  
Full sample: 
• Grade school or less: 17.3 
• Some HS: 18.4 
• HS grad: 33.6 
• More than HS: 30.7 

White: 
• Grade school or less: 10 
• Some HS: 18 
• HS grad: 38 
• More than HS: 35 

Black: 
• Grade school or less: 33 
• Some HS: 28 
• HS grad: 24 
• More than HS: 15 

Other c harac teris tics :  
NR 

Health literac y/numerac y levels ,%:  
By education: 
HS degree: 
• Adequate: 78  
• Marginal: 9 
• Inadequate: 13 
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Outcomes Results 
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E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Howard et al., 20065 
(Companions:Gazmararian, 20062; Wolf et al., 
20073; Baker et al., 20074; Wolf et al., 20056; 
Baker et al., 20087; Howard et al., 20058; 
Baker et al., 20041) 
(continued) 

No HS degree: 
• Adequate: 40  
• Marginal: 16 
• Inadequate: 45 

By race: 
White: 
• Adequate: 71  
• Marginal: 10 
• Inadequate: 19 

Black: 
• Adequate: 36  
• Marginal: 12 
• Inadequate: 52 

Meas urement tools  inc luding c utpoints :  
S-TOFHLA:  
• Adequate  
• Marginal  
• Inadequate 
(cut points NR) 
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Outcomes Results 
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Study Description Participant Characteristics 
Author, year: 
Huizinga et al., 200829 

Research objective: 
Examine association between numeracy skills 
and weight status as measured by BMI 

Study design: 
Cross-sectional 

Study setting: 
Academic primary care clinic at Vanderbilt 
University Medical Center  

Meas urement period:  
July 2006 - August 2007 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up, (%):  
160/169 (95) 

Eligibility criteria: 
Included: 
NR 

Excluded: 
• Age < 18 years 
• Non-English speaking 
• Dementia 
• Corrected visual acuity equal to or worse than 20/50 by 

Rosenbaum Pocket Vision Screener 

Sampling strategy: 
Convenience sample (referred by clinic staff) 

Sample size: 
• 169, no comparisons 

Age, mean (S D):  
• 46 (16) 
• Low Numeray: 45.1 
• High Numeracy: 47.6 

G ender, %:  
• Female: 70 
• Low Numeracy: 70 
• High Numeracy: 70 

R ac e/E thnic ity, %:  
• White: 66 
• Low Numeracy: 52 
• High Numeracy: 93 

Inc ome, %:  
• <$20,000: 16 
• Low Numeracy: 23 
• High Numeracy: 4 

Ins urance s tatus :  
NR 

E duc ation, %:  
• High-school or GED: 91 
• Low Numeracy: 87 
• High Numeracy: 98 

Other c harac teris tics , %:  
• Dyslipidemia: 26 
• Hypertension: 38 
• CAD: 8 
• Diabetes: 17 
• NR by numeracy subgroup 

Health literac y/numerac y levels :  
Numeracy:  
• All participants, mean (SD): 89.1 (16) 
• < 9th grade (66% of participants), mean (SD): 80.9 (11) 
• > 9th grade (34% of participants), mean (SD): 105 (9.1) 

 
 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Outcomes Results 
Main outc omes :  
BMI 

C ovariates  us ed in multivariate analys is :  
• Age 
• Sex 
• Race 
• Income 
• Years of education 
• REALM score 

Des c ription of outc ome meas ures :  
• BMI calculated from height and weight 

Data s ource(s ) for outc omes :  
Self-report by patient after measurement by clinic 
staff 

Attempts  for c ontrol for c onfounding:  
Linear regression 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• Spearman's rank correlation 
• Wilcoxon rank sum 
• Linear regression 

Des c ribe res ults :  
• Lower numeracy was significantly associated with higher 

BMI.  
• Literacy was not significantly associated with BMI 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
Numeracy > 9th grade:  
• BMI (SD): 27.9 (6.0) 

Literacy > 9th grade:  
• BMI (SD): 30.2 (7.8) 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
Numeracy < 9th grade:  
• BMI (SD): 31.8 (9.0) 

Literacy < 9th grade:  
• BMI (SD): 31.7 (9.9) 

Differenc e:  
• BMI (low versus high Num) (unadjusted): +3.9, P = 0.008 
• Beta coefficient for effect of Numeracy on BMI: (adjusted for 

age, sex, race, income, and years of education): -0.14, P = 
0.01  

• BMI (low versus high Lit) (unadjusted): +1.5, P = 0.50 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Huizinga et al., 200829 
(continued) 

Literacy: 
• All participants, mean (SD): 61.0 (8.7) 
• < 9th grade (22.5% of participants) 
• > 9th grade (77.5% of participants)  

Meas urement tools  inc luding c utpoints :  
• Numeracy: WRAT-3 
• Literacy: REALM 
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Outcomes Results 
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Study Description Participant Characteristics 
Author, year: 
Johnston et al., 200530 

Research objective: 
Describe levels of health literacy in spinal cord 
injury patients and to investigate its possible 
associations with morbidity, health-related 
quality of life, functional independence, 
community participation, and life satisfaction. 

Study design: 
Cross-sectional 

Study setting: 
New Jersey outpatient Spinal Cord Injury 
center  

Meas urement period:  
NR 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• Spinal Cord Injury (prioritizing those that do not currently have 

comobidity) 
• 18+ years old 
• Community living 

Excluded: 
• Less than 6 months after injury 
• Extremely poor vision 
• Inability to speak English or Spanish 
• Unintelligible speech 
• Uncontrolled psychiatric illness 
• Lack of cooperation 

Sampling strategy: 
Convenience 

Sample size: 
• 107 

Age, mean (S D):  
• 39.1 (11.16) 

G ender, %:  
• Males: 82.2 

R ac e/E thnic ity, %:  
• White: 66.4 
• AA: 26.2 
• Asian/Pacific Islander: 2.8 
• Other/Unclassified: 4.7 

Inc ome, median annual inc ome (n = 104):  
$10,000-$14,999  

Ins urance s tatus :  
NR 

E duc ation, %:  
• 1st-8th grade: 1.9 
• 9th-11th grade: 16.8 
• Grade 12 or GED: 26.2 
• College 1 to 3 years: 29 
• College 4 yrs or more: 26.2 

Other c harac teris tics , %:  
Marital status: 
• Never been married: 65.4 
• Married: 19.6 
• Divorced: 10.3 
• Separated: 1.9 
• Widowed: 2.8 
• Years since injury, mean/median (SD): 11.36/8.71 (9.56) 

ASIA Impairment Scale:  
• Motor complete, sensory and motor 56.4 
• Motor complete, sensory complete: 20.2 
• Motor incomplete, major deficit: 14.9 
• Motor incomplete, less deficit: 8.5 
• Normal 0.0 
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Outcomes Results 
Main outc omes :  
• Mobidity (days limited per month) 
• Physical 
• Mental 
• SF-12 
• Physical Component Summary 
• Raw 
• Summative 
• Mental Component Summary 
• Raw 
• Summative 
• CHART (handicap/participation) 
• Physical independence 
• Mobility 
• Occupation 
• Social Integration 
• Economic self-suf 

C ovariates  us ed in multivariate analys is :  
• Motor index 
• Education 

Des c ription of outc ome meas ures :  
• Mobidity (days limited per month) - # of days that 

physical or mental health "not good" in the last 30 
days 

• Physical 
• Mental 
• SF-12 
•  - questionnaire to assess health-related QoL 
• Physical Component Summary 
• Raw summative - raw scores transformed to 

create mean of 50 and standard deviation of 10 
• Mental Component Summary 
• Raw 
• Summative- raw scores transformed to create 

mean of 50 and standard deviation of 10 
• CHART (handicap/participation) - includes 

subscales listed below; ranging between 0 and 
100; and a total score. 

• Physical independence 
• Mobility 
• Occupation 
• Social Integration 
• Economic self-sufficiency 
• CHART total 
• Satisfaction with Life Scale Mean - Diener's 

Satisfaction with Life Scale, 5 statements on 
overall life satisfaction with responses ranging 
from 1 (strongly disagree to 7 (strongly disagree). 

Data s ource(s ) for outc omes :  
Self-report 

Attempts  for c ontrol for c onfounding:  
Multivariate analysis 

 

Des c ribe res ults :  
HL was related to physical health mobidity, but associations 
with other outcomes were not significant. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
NR 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
NR 

Differenc e:  
Mobidity (days limited per month) 
• Difference in number of days physical health "not good", β: -

0.25, P < =0.05 
• Difference in number of days mental health "not good", β: -

0.02, P = 0.90 

SF-12 
• Difference in Physical Component Summary Scale, β: -0.09, 

P = 0.49 
• Difference in Mental Component Summary Scale, β: 0.23, P 

= 0.07 
• CHART (handicap/participation) 
• Difference in Physical independence, β: -0.09, P = 0.47 
• Difference in Physical independence(curvilinear): -0.04, P = 

0.70 
• Difference in Mobility, β: -0.01, P = 0.93 
• Difference in Occupation, β: 0.23, P = 0.06 
• Difference in Social Integration, β: 0.21, P = 0.11 
• Difference in Economic self-sufficiency, β: 0.06, P = 0.64 
• Difference in CHART total, β: 0.13, P = 0.28 
• Difference in Satisfaction with Life Scale Mean, β: -0.04, P = 

0.78 
 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Johnston et al., 200530 
(continued) 

Health literacy/numeracy levels, mean/median (SD): 
• Inadequate: 6.5  
• Marginal: 7.5 
• Adequate: 86 
• Numeracy: 39.6/42.0 (9.4) 
• Literacy: 44.1/47.0 (8.6) 

Meas urement tools  inc luding c utpoints :  
• Adequate: 75 and above  
• Inadequate/Marginal: 74 and below 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Outcomes Results 
S tatis tical meas ures  us ed:  
• Linear regression 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Kalichman et al., 200831 

Research objective: 
Examine relationship between health literacy 
and antiretroviral treatment adherence among 
HIV patients. 

Study design: 
Cross-sectional 

Study setting: 
Research program office in Atlanta, GA and 
follow-up phone calls  

Meas urement period:  
NR 

F ollow-up duration:  
4 months 

C ompletenes s  of follow-up:  
NR 

Eligibility criteria: 
Included: 
• 18 years old 
• Proof of positive HIV status 
• Antiretroviral prescription bottle 
• Currently taking antiretroviral meds 

Excluded: 
NR 

Sampling strategy: 
Convenience 

Sample size: 
• 145 

Age, mean (S D):  
• 44.9 (6.3) 

G ender, %:  
• Males: 69 

R ac e/E thnic ity, %:  
• AA: 93 
• White: 6 
• Other: 1 

Inc ome:  
NR 

Ins urance s tatus :  
NR 

E duc ation, mean years  (S D):  
• 12.3 (2.1) 

Other c harac teris tics :  
NR 

Health literac y/numerac y levels :  
• TOFHLA median score, % correct: 90 

Meas urement tools  inc luding c utpoints :  
• TOFHLA  
• Scores divided into higher and lower literacy; specific cut points 

not specified, but used median scores of 90% correct to define 
higher/lower 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Outcomes Results 
Main outc omes :  
Antiretroviral Therapy adherence 

C ovariates  us ed in multivariate analys is :  
• Age 
• Education 
• Years since testing HIV positive 
• HIV symptoms 
• Depression 
• Internalized stigma 
• Social support 
• Alcohol use 

Des c ription of outc ome meas ures :  
• HIV symptoms: experience with 14 common HIV 

symptoms (symptoms not described) 
• Depression: frequency of 13 cognitive and 

affective symptoms of depression during past 7 
days using items from Centers for Epidemiological 
Studies Depression Scale  

Data s ource(s ) for outc omes :  
• HIV symptoms: self-report 
• Depression: self-report 
• Alcohol Use: self-report 
• Antiretroviral Therapy adherence: Monthly 

unannounced telephone-based pill counts to 
patients, pharmacy information from pill bottles. 

Attempts  for c ontrol for c onfounding:  
Multivariate analysis 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• Hierarchical logistic regression 
 

Des c ribe res ults :  
HL level not significantly related to HIV symptoms, depression, 
or alcohol score (unadjusted).  

Lower health literacy was associated with poorer antiretroviral 
treatment adherence, after adjusting for other factors including 
education. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, mean (S D):  
• HIV symptoms: 4.7 (3.9) 
• Depression: 8.7 (7.8) 
• Alcohol Score: 1.4 (1.9) 

Antiretroviral Therapy adherence, %:  
• <80% pills taken: 60 
• <85% pills taken: 69 
• <90% pills taken: 77 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, mean (S D):  
• HIV symptoms: 4.0 (3.2) 
• Depression: 10.9 (6.6) 
• Alcohol Score: 0.95 (1.5) 

Antiretroviral Therapy adherence:  
Pills taken: 
• <80%: 78 
• <85%: 84 
• <90%: 91 

Differenc e, OR  (C I):  
• Difference HIV symptoms (unadjusted): 1.05 (0.95-1.14)  
• Difference Depression (unadjusted): 0.95 (0.91-1.00)  
• Difference Alcohol Score (unadjusted): 1.16 (0.96-1.41)  
• Difference < 80% pills taken (unadjusted): 2.45 (1.17-5.12) 
• Difference 85% Adherence (adjusted): 3.77 (1.46-9.93) 
• Difference < 90% pills taken (unadjusted): 3.18 (1.17-8.62) 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Kripalani et al., 200632 

Research objective: 
Evaluate effects of low literacy, medication 
regimen complexity, and sociodemographic 
characteristics on MMC 

Study design: 
Cross-sectional 

Study setting: 
Patients served at General Medical Clinic at 
Grady Memorial Hospital in Atlanta, GA  

Meas urement period:  
NR 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• Documented diagnosis of CHD or a history of coronary artery 
• Bypass graft surgery, percutaneous transluminal coronary 

angioplasty, or myocardial infarction 

Excluded: 
• Currently participating in another adherence study 
• Too ill to complete the enrollment interview 
• Does not manage own medications 
• Already using a medication pill card that graphically illustrated 

their regimen 
• No mailing address or telephone number  
• Routinely filled prescriptions outside of the Grady pharmacy 

system 
• Unable to communicate in English 
• Worse than 20/60 vision 
• Significant psychiatric illnesses, overt delirium, or dementia 

Sampling strategy: 
Convenience 

Sample size: 
• 152 

Age (mean and range):  

G ender, %:  
• Females: 54.6 

R ac e/E thnic ity, %:  
• AA: 94.1   
• Caucasian: 3.9 
• Hispanic/Latino: 1.3 
• Other: 0.7 

Inc ome:  
NR 

Ins urance s tatus :  
NR 

E duc ation:  
• Years of education (SD): 10.7 (3.6), Range 0-20 

Other c harac teris tics , %:  
Employment:  
• Unemployed: 17.1 
• Full-time: 0.7 
• Part-time: 5.9 
• Retired/disabled: 76.3 

Marital status: 
• Married: 16.4 
• Separated: 11.8 
• Divorced: 23.7 
• Widowed: 30.9 
• Single/never married: 16.4% 

 
 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Outcomes Results 
Main outc omes :  
MMC 

C ovariates  us ed in multivariate analys is :  
• Age 
• Years of schooling 
• Cognitive function (MMSE) 

Des c ription of outc ome meas ures :  
• MMC assessed using Drug Regimen Unassisted 

Grading 
• Scale (DRUGS). DRUGS requires subjects to 

perform 4 tasks with each of their medications: 
– Identify appropriate medication 
– Open container 
– Select correct dose  
– Report appropriate timing of doses.  

• Scores range from 0 to 100, weighting each of 4 
tasks equally.  

• DRUGS provides an overall measure of 
management capacity but can also indicates 
specific areas of difficulty. 

Data s ource(s ) for outc omes :  
DRUGS assessment (participant performs tasks and 
interviewer records score) 

Attempts  for c ontrol for c onfounding:  
Multivariable logistic regression 

B linding:  
Yes 

S tatis tical meas ures  us ed:  
• DRUGS score and its 4 components and patient 

characteristics and regimen size were compared 
using Mann-Whitney and Kruskal-Wallis tests for 
nonparametric data.  

• DRUGS scores were dichotomized and compared 
them across patient and regimen characteristics 
using chi-square and or Fisher’s exact tests. 

• Significant factors from univariate analyses 
included in multivariable logistic regression 
models.  

• Full models were reduced using a backward 
elimination approach with likelihood ratio tests.  

• Two alternate modeling strategies were also 
preformed: one without years of schooling and 
another treated continuous variables as such. 

 

Des c ribe res ults :  
In univariate analyses, total DRUGS scores and specifically, 
ability to identify medications, increased with literacy level. 
Literacy was not related to other 3 components of DRUGS 
(open container, indicate dose, and report timing).  

In logistic regression models, those with inadequate literacy 
were significantly less likely to identify all of their medications, 
compared with those with adequate literacy skills, while a sig 
difference was not found between those with marginal and 
adequate scores. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, mean (S D):  
Adequate literacy 
Overall DRUGS score:  
• Mean (SD): 97.7 (4.3) 

Components of DRUGS: 
• Identify: 99.2 (2.9) 
• Open: 99.2 (4.5) 
• Dose: 98.3 (7.5) 
• Timing: 94 (12) 
• Unable to identify all medications: 7% 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, mean (S D):  
Marginal literacy 
Overall DRUGS score:  
• Marginal HL: 96.3 (4.9) 
• Inadequate HL: 92.1 (8.7) 

Components of DRUGS: 
Marginal HL: 
• Identify: 92 (17) 
• Open: 100 (0) 
• Dose: 97.6 (7.3) 
• Timing: 95.4 (8.1)  

Inadequate HL: 
• Identify, mean:  76.9 (28.4) 
• Open, mean: 99.7 (1.7) 
• Dose, mean: 96.1 (10.2) 
• Timing, mean: 95.6 (8.3) 

Unable to identify all medications: 
• Marginal HL: 25 
• Inadequate HL: 57 

Differenc e:  
• Difference in overall DRUG score: (Unadjusted): (P = 0.001) 
• DRUG components separately measured (Open, 

Dose,Timing)  
• (Unadjusted): (P = NS) 
• Difference inability to identify all medications, (adjusted 

including ed):  
• Marginal, OR (CI): 4.75 (0.95-23) 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Kripalani et al., 200632 
(continued) 

Living: 
• Health literacy/numeracy levels: 
• Inadequate: 50.7  
• Marginal: 28.9  
• Adequate: 20.4 

Meas urement tools  inc luding c utpoints :  
REALM: 
• ≤ 6th grade (score 0 to 44): inadequate literacy 
• 7th-8th grade (score 45 to 60): marginal literacy 
• ≥ 9th grade (61 to 66): high literacy 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Outcomes Results 
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E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Laramee et al., 200733 

Research objective: 
Assess relationship between HL and heart 
failure among diabetics 

Study design: 
Cross-sectional 

Study setting: 
Patients attending non-academic primary care 
practices in VT, northern NY and northern NH 
interviewed in their homes  

Meas urement period:  
7/2003 - 3/2005 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• Adults with diabetes 

Excluded: 
• Significant cognitive impairments 

Sampling strategy: 
Convenience sample 

Sample size: 
998 
• Limited HL (n = 171)  
• Adequate HL (n = 827) 

Age (range):  
• 65 (22-93) 

G ender, %:  
• Females: 54 

R ac e/E thnic ity, %:  
• White: 97 

Inc ome, %:  
• < $30,000: 59 

Ins urance s tatus , %:  
• Uninsured: 2 

E duc ation, %:  
• HS grad: 75 

Other c harac teris tics , %:  
• Married or living as married: 63 

Health literac y/numerac y levels , %:  
• Limited: 17 
• Adequate: 83 

Meas urement tools  inc luding c utpoints :  
sTOFHLA  
• Limited (inadequate or marginal): 0-22        
• Adequate 23-36 
• Limited literacy includes sTOFHLA score <23, blind or otherwise 

unable to complete test 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Outcomes Results 
Main outc omes :  
Heart failure 

C ovariates  us ed in multivariate analys is :  
• NA 

Des c ription of outc ome meas ures :  
• Heart failure measured through Self-administered 

Comorbidity Questionnaire, modified from the 
Charlson Index 

Data s ource(s ) for outc omes :  
Self-report 

Attempts  for c ontrol for c onfounding:  
None 

B linding:  
NA 

S tatis tical meas ures  us ed:  
• Chi-square tests 
 

Des c ribe res ults :  
Diabetes patients with limited literacy were significantly more 
likely to have heart failure than those with adequate literacy.  

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, %:  
• Heart failure: 15 

– Effect in exposure (i.e., low/moderate literacy) or 
intervention: inadequate/marginal 

• Heart failure: 27 

Differenc e:  
• Difference in Heart failure rate (unadjusted), OR (CI): 2.05 

(1.39-3.02) 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Lee et al., 200915 
(Companion: Cho et al., 200814) 

Research objective: 
Examine whether social support interacts with 
HL in affecting the health status of older adults 

Study design: 
Cross-sectional 

Study setting: 
1 hospital and 1 Community Health Center in 
Chicago  

Meas urement period:  
1999-2003 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• 65 and older 
• Medicare recipient 
• One or more outpatient visit between 1999-2003 
• Cognitively intact, good vision 
• Good hearing 
• English speaking 
• Not living in a nursing home. 

Excluded: 
• NR 

Sampling strategy: 
Convenience 

Sample size: 
• 489 

Age (mean and range):  
• 77.8 

G ender, %:  
• Females: 79.6 

R ac e/E thnic ity, %:  
• AA: 54.4 

Inc ome:  
NR 

Ins urance s tatus , %:  
• Medicare: 100 

E duc ation, %:  
• <HS: 39.7 
• HS diploma: 26.8 
• Some college: 33.5 

Other c harac teris tics :  
NA 

Health literac y/numerac y levels , %:  
• Low HL (inadequate + marginal): 51 

Meas urement tools  inc luding c utpoints :  
sTOFHLA:  
• Inadequate Health Literacy: 0-16  
• Marginal Health Literacy: 17-22 
• Adequate Health Literacy: 23-36 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Outcomes Results 
Main outc omes :  
Health status 

C ovariates  us ed in multivariate analys is :  
• Age 
• Gender 
• Race 
• Education 
• Marital status 
• Income 
• Social support level 

Des c ription of outc ome meas ures :  
• General health, measured by: 5 point Likert scale  
• Compared with your peers, how would you rate 

your health? Mental health and physical health 
measured through SF12 

Data s ource(s ) for outc omes :  
Interview 

Attempts  for c ontrol for c onfounding:  
Multivariate analyses 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• OLS regression and stratified OLS 
 

Des c ribe res ults :  
Low HL was sig negatively associated with self-reported 
general health and not sig associated with physical and mental 
health status. Greater social support had a sig and pos 
association with general, physical, and mental health in high HL 
group but was only associated with a better mental health 
outcome in the low HL group. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
NR 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
NR 

Differenc e:  
Difference in low HL (adjusted), β (SE):  
• General health: -0.259 (0.115), P < 0.05 
• Physical Health: -0.107 (0.112), P = NS 
• Mental Health: -0.182 (0.111), P = NS 

HL and social support interaction (adjusted): 
General health, β (SE):  
• Low HL x social support: 0.82 (0.071), P = NS 
• High HL x social support: 0.280 (0.084), P < 0.01 

Physical health, β (SE): 
• Low HL x social support: 0.79 (0.066), P = NS 
• High HL x social support: 0.308 (0.089), P < 0.001 

Mental health, β (SE): 
• Low HL x social support: 0.213 (0.074), P < 0.01 
• High HL x social support: 0.367 (0.073), P < 0.001 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
LeVine et al., 200434 

Research objective: 
Explore whether literacy skills influence 
mothers' ability to understand health 
messages in text and radio and health 
narrative skills 

Study design: 
Cross-sectional study 

Study setting: 
Patan (urban) and Godavari (rural) Nepal  

Meas urement period:  
October 1996 - June 1998 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• Mothers who have children in kindergarten or class 1 of primary 

school 

Excluded: 
• NR 

Sampling strategy: 
• Convenience sampling from a cluster of households in center of 

designated neighborhood in each community.  
• Interviewers canvassed the neighborhood, from center outward, 

for women with designated characteristics until a sample of at 
least 80 women 

Sample size: 
• 167 

Age (mean and range) (S D):  
• Patan: 30.8 (4.9) Range: 22-59 
• Godavari: 28 (3.9) Range: 20-38 

G ender, %:  
• Females: 100 

R ac e/E thnic ity:  
NR 

Inc ome:  
NR 

Ins urance s tatus :  
NR 

E duc ation:  
NR 

Other c harac teris tics :  
NR 

Health literac y/numerac y levels :  
NR 

Meas urement tools  inc luding c utpoints :  
• Literacy measured as continuous and a composite score of 

reading comprehension and noun definition. 
• Reading comprehension: assessed in Nepali, using 6 health-

related texts graded by difficulty of comprehension according to 
school grade levels 1, 3, 5, 7, 9 and first post-secondary year. 
Comprehension assessed through questions based on texts. 
Score was grade level at which able to answer 50% of questions. 
Scores were converted into a continuous scale of 0–6. 

• Noun definitions: assessed by asking participant to define 10 
nouns for common objects, such as ‘‘dog,’’ with the question, 
‘‘What is a ?’’ Responses were scored for the presence of 
superordinate category membership (‘‘a dog is an animal’’). 
Scores were the mean number of objects for which a 
superordinate term like was given. 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Outcomes Results 
Main outc omes :  
• Comprehension of printed health messages 
• Comprehension of radio health messages 
• Health narrative skills 

C ovariates  us ed in multivariate analys is :  
• Maternal schooling 
• Childhood SES 
• Age 
• Current SES 
• Husband's schooling 
• Urban/rural dummy 

Des c ription of outc ome meas ures :  
• Comprehension of radio health messages: Tape 

recording played of 3 health messages that were 
broadcast regularly on the radio (use of oral 
rehydration salts, family planning, vaccinations). 
Content of each message was divided into idea 
units. Participant recall was evaluated. Responses 
were coded for idea units mentioned, total number 
of which constituted a score (scores 0-29).  

• Comprehension of printed health messages: 
Participants presented with 3 radio messages to 
read and recall was evaluated. Responses were 
coded for idea units (scores 0 -27).  

• Health narrative skills: This task was designed to 
simulate the response to questioning in a health 
clinic. Participants were asked to recount a health 
problem they, one of their children, or a relative, 
had. Interviewers were instructed to ask mostly 
general questions (e.g., and then what 
happened?) to move the narrative along. If a 
participant seemed to provide too short an 
account or was missing a lot of important 
information, interviewers asked more specific 
questions. A maximum of 10 specific questions 
was allowed. Narratives were dichotomized as 
organized or disorganized. 

Data s ource(s ) for outc omes :  
Participant performance on assessments and self-
report in interview 

Attempts  for c ontrol for c onfounding:  
Multivariate logistic regression 

B linding:  
NA 

S tatis tical meas ures  us ed:  
• Multinomial regression, logistic regression. 

Analysis of comprehension of visual print 
messages limited to sample with HS ed. 

 

Des c ribe res ults :  
Higher literacy composite score was predictor of better 
understanding of print and radio health messages and giving 
more organized health narrative.  

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
NR 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
NR 

Differenc e:  
• Comprehension of audio radio health messages (adjusted), β 

(SE): 1.11 (0.18), P < 0.001 
• Comprehension of visual print health messages (adjusted), β 

(SE): 1.08 (0.21), P < 0.001 
• Probability of giving an organized health narrative: logic 

estimate: 0.73, P < 0.01 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Lincoln et al., 200635 

Research objective: 
Examine relationship between low literacy and 
addiction severity, depressive symptoms, and 
mental health functioning in adults with alcohol 
and drug dependence over 2-year period. 

Study design: 
Prospective cohort 

Study setting: 
35-bed inner-city short-term inpatient 
detoxification unit  

Meas urement period:  
June 1997 - March 1999 

F ollow-up duration:  

C ompletenes s  of follow-up:  

Eligibility criteria: 
Included: 
• Inpatient detox admission 
• Age greater than 17 
• Report of alcohol, heroin, or cocaine as substances of 1st or 2nd 

choice 

Excluded: 
• Having a primary care provider and having seen provider on at 

least one occasion in past 2 years 
• Pregnancy 
• Mini-Mental State examination score less than 21 
• Lack of fluency in English 
• Less than 3 contacts available to facilitate follow-up 
• Specific plans to leave Boston in 2 years 

Sampling strategy: 
Convenience 

Sample size: 
• 390 

Age,mean (S D):  
• 36 (7.64) 

G ender, %:  
• Males: 76 

R ac e/E thnic ity, %:  
• Black: 53 
• White: 35 
• Hispanic: 6 
• Other: 6 

Inc ome, %:  
• <$19,000: 58 
• $20,000-49,000: 34 
• >$50,000: 9 

Ins urance s tatus :  
NR 

E duc ation, mean (S D):  
• Years formal education: 11.98 (1.98) 

Other c harac teris tics , %:  
Primary Substance of Choice: 
• Alcohol: 37 
• Cocaine: 36 
• Heroin: 27 

Health literac y/numerac y levels , %:  
• Low Literacy: 46 
• Higher Literacy: 54 

Meas urement tools  inc luding c utpoints :  
REALM 
• Low Literacy: 8th grade and below 
• Higher Literacy: 9th grade and above 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Outcomes Results 
Main outc omes :  
• CES-D, mean (SD): 33.03 (12.56) 
• Addition Severity Index-alcohol scale (ASI-Aic), 

mean (SD): 0.47 (0.34)  
• Addition Severity Index-drug scale (ASI-drug), 

mean (SD): 0.26 (0.14) 
• Mental Component Summary of SF-36 (MCS), 

mean (SD): 31.18 (12.75) 

C ovariates  us ed in multivariate analys is :  
• Time 
• Sex 
• Age 
• Race 
• Education 
• Income 
• Primary language 
• Primary substance of choice 
• Randomization group 
• Mini-mental status exam 
• Baseline outcomes variable 

Des c ription of outc ome meas ures :  
• CES-D: measures depressive symptoms with 

higher scores indicating greater levels of distress. 
Range from 0 to 60 with a score ≥ 16 interpreted 
as a clinically significant level of distress. 

• ASI-Drug: assesses addiction severity with 
composite scores ranging from 0 to 1. 

• ASI-Alc: assesses addiction severity with 
composite scores ranging from 0 to 1. 

• MCS: assesses mental health-related quality of 
life, scores ranging from 0 to 100 with higher 
scores indicating higher quality of life. 

Data s ource(s ) for outc omes :  
Self-report 

Attempts  for c ontrol for c onfounding:  
Multivariate analysis 

B linding:  
NA 

S tatis tical meas ures  us ed:  
• Regression including controlling for time 
 

Des c ribe res ults :  
Lower literacy among alcohol and drug dependent individuals is 
not associated with any mental health outcomes in cross 
sectional analysis but is associated with higher degree of 
depressive symptoms in longitudinal models. Adding use of 
health care 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, mean (S D):  
• CES-D: 34.82 (13.32) 
• ASI-Alc: 0.48 (0.34) 
• ASI-Drug: 0.26 (0.15) 
• MCS: 29.67 (12.39) 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, mean (S D):  
• CES-D: 30.91 (11.26) 
• ASI-Alc: 0.46 (0.34) 
• ASI-Drug: 0.26 (0.13) 
• MCS: 33.02 (12.97) 

Differenc e:  
Difference in CES-D:  
• (Adjusted-cross sectional): (P = 0.09) 
• (Adjusted-longitudinal): (P < 0.01) 

ASI-Alc:  
• (Adjusted-cross sectional): (P = 0.88) 
• (Adjusted-longitudinal): (P = 0.86) 

ASI-Drug:  
• (Adjusted-cross sectional): (P = 0.11) 
• (Adjusted-longitudinal): (P = 0.35) 

MCS: 
• (Adjusted-cross sectional): (P = 0.42) 
• (Adjusted-longitudinal): (P = 0.14) 
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Study Description Participant Characteristics 
Author, year: 
Lindau et al., 200636 

Research objective: 
Examine relationship between literacy and 
patient adherence to follow-up 
recommendations after abnormal pap smear. 

Study design: 
Prospective cohort 

Study setting: 
Clinics at Chicago area academic medical 
center  

Meas urement period:  
January - December 1999 

F ollow-up duration:  
One year 

C ompletenes s  of follow-up:  
It appears that patients that did not come back 
after enrollment were classified in the 'did not 
follow up' category 

Eligibility criteria: 
Included: 
• Self-identified English speaking 

Excluded: 
• < 18 years old 
• Missing data 

Sampling strategy: 
Convenience 

Sample size: 
• 68 

Age (range), %:  
Adequate Health Literacy: 
• 18-24: 34 
• 25-30: 25 
• 31-39: 27 
• 40-49: 14  

Inadequate Health Literacy: 
• 18-24: 46 
• 25-30: 17 
• 31-39: 20 
• 40-49: 17 

G ender, %:  
• Females: 100 

R ac e/E thnic ity, %:  
Adequate Health Literacy: 
• AA: 52 
• Hispanic: 21 
• White: 18 
• Other: 9  

Inadequate Health Literacy: 
• AA: 67 
• Hispanic: 29 
• White: 4 
• Other: 0 

Inc ome:  

Ins urance s tatus , %:  
Adequate Health Literacy: 
• Medicaid: 64 
• Private: 27 
• Self pay/no insurance: 9  

Inadequate Health Literacy: 
• Medicaid: 92 
• Private: 8 
• Self pay/no insurance: 0 

E duc ation:  
NR 
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Outcomes Results 
Main outc omes :  
• On-time patient follow-up 
• Patient follow-up 
• Duration of time to follow-up 

C ovariates  us ed in multivariate analys is :  
• Age 
• HIV status 
• Cancer 
• Race 
• Unemployment 
• Insurance status 

Des c ription of outc ome meas ures :  
• On-time patient follow-up 
• Patient follow-up 
• Duration of time to follow-up 

Data s ource(s ) for outc omes :  
Patient charts 

Attempts  for c ontrol for c onfounding:  
Multivariate analysis 

B linding:  
No 

S tatis tical meas ures  us ed:  
• Logistic regression 
• Cox proportional hazards regression 
 

Des c ribe res ults :  
HL not statistically significant in predicting women's on-time 
follow-up after an abnormal Pap smear or follow-up within 1 
year. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
• Recommended days to follow-up, mean (SD): 89.3 (53.4) 
• Patient followed up on time, %: 66 
• Patient followed up within one year, %: 80 
• Days to follow-up, %:  

– 0-60: 26 
– 61-120: 26 
– 121-180: 20 
– 181 - 365: 28 
– HIV Positive: 36 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
• Recommended days to follow-up: mean (SD): 87.6 (62.0) 
• Patient followed up on time, %: 33 
• Patient followed up within one year, %: 67 
• Days to follow-up, %:  

– 0-60: 31 
– 61-120: 7 
– 121-180: 31 
– 181 - 365: 31 

• HIV Positive: 25 

Differenc e:  
• Difference in recommended days to follow up (unadjusted): 

(P = 0.99) 
• Difference in Patient followed up on time (adjusted), OR (CI): 

2.05 (0.47-8.85) 
• Difference in patient followed up within one year (adjusted), 

OR (CI): 3.75, 95% (0.81-17.4) 
• Difference in HIV status (unadjusted): (P = 0.45) 
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Study Description Participant Characteristics 
Author, year: 
Lindau et al., 200636 
(continued) 

Other c harac teris tics :  
Adequate Health Literacy 
• Unemployed: 50  
• Inadequate Health Literacy 
• Unemployed: 63 

Health literac y/numerac y levels , %:  
• Adequate literacy: 65  

Inadequate literacy: 35 

Subjective health literacy: 
• Adequate: 59 
• Inadequate: 41 

Meas urement tools  inc luding c utpoints :  
REALM:  
• Adequate, ≥ 9th grade: ≥ 61 
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Outcomes Results 
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Study Description Participant Characteristics 
Author, year: 
Mancuso and Rincon, 200637 
(Companion: Mancuso and Rincon, 200638) 

Research objective: 
Measure association between health literacy 
and asthma outcomes and to assess if effect 
of health literacy is mediated through 
covariates 

Study design: 
Prospective cohort 

Study setting: 
Cornell Internal Medicine Associates, a 
primary care practice serving patient of 
diverse socioeconomic groups from all areas 
of New York City.  

Meas urement period:  
1995-1999 

F ollow-up duration:  
2 years 

C ompletenes s  of follow-up:  

Eligibility criteria: 
Included: 
• Adults enrolled in an observational study 
• Require daily asthma medications 
• Completed TOFHLA 

Excluded: 
• NR 

Sampling strategy: 
Convenience 

Sample size: 
• 175 

Age (mean and range) (S D):  
• 42 (10) 

G ender, %:  
• Females: 83 

R ac e/E thnic ity, %:  
• White: 20 
• AA: 31 
• Latino: 41 
• Mixed/other: 8 

Inc ome:  
NR 

Ins urance s tatus , %:  
• Medicaid: 45 

E duc ation, %:  
• College graduate: 33 
• High school graduate: 42 
• Less than High School: 25 

Other c harac teris tics , % (S D):  
• Duration Asthma: 21 years (14) 
• Prior hospitalization asthma: 50 
• Daily corticosteroids inhaler: 78 
• Daily beta antagonist inhaler: 93 
• Daily beta antagonist oral: 6 
• Described access to care as very difficult: 8 

Health literac y/numerac y levels , %:  
• Adequate literacy: 82  
• Marginal literacy: 8 
• Inadequate literacy: 10 

Meas urement tools  inc luding c utpoints :  
• TOFHLA  
• Adequate literacy: ≥75 
• Inadequate/Marginal literacy: <74 
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Outcomes Results 
Main outc omes :  
• AQLQ 
• SF-36 PCS 
• Resource utilization for asthma 

C ovariates  us ed in multivariate analys is :  
• Asthma severity 
• Asthma self-efficacy 
• Age 
• Education 
• Depressive symptoms 
• Asthma knowledge 

Des c ription of outc ome meas ures :  
• AQLQ - 32 item well established scale measuring 

asthma symptoms 
• SF-36 PCS- physical component summary scores 

for functional status 
• Resource utilization for Asthma - self report of ED 

visits, self-report 

Data s ource(s ) for outc omes :  
AQLQ, SF-36, and ED visits: self report 

Attempts  for c ontrol for c onfounding:  
Multivariate analysis 

B linding:  
NA 

S tatis tical meas ures  us ed:  
• Bivariate analysis: t tests, analysis of variance, 

and chi-squared tests. 
• Multivariate analysis for continuous and 

dichotomous outcomes. Mixed effects models with 
random subject effects were used for analysis of 
outcomes that were continuous. Forward stepwise 
regression. 

 

Des c ribe res ults :  
Health Literacy is not statistically significantly related to asthma 
and more general health outcomes variables after controlling 
for asthma knowledge and depressive symptoms. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, % (S D):  
• Duration Asthma: 20 years (14) 
• Prior hospitalization asthma: 48 
• Daily corticosteroids inhaler: 78 
• Daily beta antagonist inhaler: 93 
• Daily beta antagonist oral: 6 
• Access to care very difficult: 8 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, % (S D):  
• Duration Asthma: 25 years (15) 
• Prior hospitalization asthma: 59 
• Daily corticosteroids inhaler: 75 
• Daily beta antagonist inhaler: 93 
• Daily beta antagonist oral: 3 
• Access to care very difficult: 9 

Differenc e:  
• Difference in duration asthma (unadjusted): (P = 0.06) 
• Difference in prior hospitalization asthma (unadjusted): (P = 

0.23) 
• Daily corticosteroids inhaler (unadjusted): (P = 0.68) 
• Daily beta antagonist inhaler (unadjusted): (P = 0.88) 
• Daily beta antagonist oral (unadjusted): (P = 0.46) 
• Access to care very difficult (unadjusted): (P = 0.76) 

Difference in AQLQ (adjusted), β:  
• Controlling for asthma severity: 0.69, P=0.005 
• Controlling for 1. and Asthma self-efficacy: 0.61, P = 0.003 
• Controlling for 2. and age, education: 0.52, P = 0.03 
• Controlling for 3. and depressive symptoms: 0.40, P = 0.07 
• Controlling for 4. and asthma knowledge: 0.20, P = 0.38 

Difference in SF-36 PCS (adjusted), β:  
• Controlling for asthma severity: 6.69, P = 0.0005 
• Controlling for 1. and Asthma self-efficacy: 6.29, P = 0.0003 
• Controlling for 2. and age, education: 3.00, P = 0.11 
• Controlling for 3. and depressive symptoms: 2.23, P = 0.22 
• Controlling for 4. and asthma knowledge: 1.21, P = 0.53 

Difference in treated in ED (adjusted), β:  
• Controlling for asthma severity: 0.93, P = 0.04 
• Controlling for 1. and Asthma self-efficacy: 0.94, P = 0.03 
• Controlling for 2. and age, education: 1.11, P = 0.02 
• Controlling for 3. and depressive symptoms: 1.01, P = 0.04 
• Controlling for 4. and asthma knowledge: 0.95, P = 0.07 
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Study Description Participant Characteristics 
Author, year: 
Mancuso and Rincon, 200638 
(Companion: Mancuso and Rincon, 200637) 

Research objective: 
Measure health literacy and its association 
with asthma patients' assessments of care 
and their desire to participate in making 
decisions about their treatment. 

Study design: 
Cross-sectional 

Study setting: 
Cornell Internal Medicine Associates, a 
primary care practice in New York City.  

Meas urement period:  
NR 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• Require daily asthma medications, but not daily oral 

corticosteroids 
• Completed TOFHLA 

Excluded: 
• NR 

Sampling strategy: 
Convenience 

Sample size: 
• 175 

Age, mean (S D):  
• 42 (10) 

G ender, %:  
• Females: 83 

R ac e/E thnic ity, %:  
• White: 19 
• AA: 31 
• Latino: 41 
• Mixed/other: 9 

Inc ome, %:  
Per household member: 
• ≤$12,000: 59 

Ins urance s tatus , %:  
• Medicaid: 45 

E duc ation, %:  
• High school graduate: 73 

Other c harac teris tics , %:  
• Prior hospitalization asthma: 50 
• Daily corticosteroids inhaler: 78 
• Asthma exacerbations more than once/month: 62 
• Medical conditions in addition to asthma: 28 

Health literac y/numerac y levels , %:  
• Adequate literacy: 82  
• Marginal literacy: 8 
• Inadequate literacy: 10 

Meas urement tools  inc luding c utpoints :  
• TOFHLA  
• Adequate literacy: ≥75 
• Inadequate/Marginal literacy: <74 
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Outcomes Results 
Main outc omes :  
• Less satisfied with asthma status 
• More difficult to access to asthma care 
• Worse results from care for asthma 
• More difficult access to medical care for other 

medical conditions 
• Worse results from care for other medical 

conditions 
• Does not want to part 

C ovariates  us ed in multivariate analys is :  
Covariates used in models predicting satisfaction 
with asthma status, difficulty of accessing asthma 
care, results from asthma care, decision making 
participation: 
• Sex 
• Race/ethnicity 
• Language 
• Asthma duration 
• Asthma severity 
• Asthma control 
• Covariates used 

Des c ription of outc ome meas ures :  
• Satisfaction with asthma status: "Overall, how 

satisfied are you with the status of your asthma?" 
Responses: very satisfied to very dissatisfied on a 
5-point scale 

• Access to asthma care:"How difficult is it for you 
to get care for your asthma?" Responses: 

Data s ource(s ) for outc omes :  
Patient self-report 

Attempts  for c ontrol for c onfounding:  
Multivariate analysis 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• Multivariate analysis 
 

Des c ribe res ults :  
Lower HL was associated with less satisfaction with asthma 
status, worse results from care for asthma, more difficult 
access to medical care for other medical conditions, and want 
to have less participation in treatment decision making. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
NR 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
NR 

Differenc e:  
Difference (effect of) marginal/inadequate HL on (adjusted):  
• Less satisfied with asthma status: (P = 0.002) 
• More difficult to access asthma care: (P = 0.58) 
• Worse results from care for asthma: (P = 0.005) 
• More difficult access to medical care for other medical 

conditions: (P = 0.005) 
• Worse results from care for other medical conditions: (P = 

0.001) 
• Does not want to participate in making treatment decisions, 

OR (CI): 0.29 (0.13-0.65) 
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Study Description Participant Characteristics 
Author, year: 
Marteleto et al., 200839 

Research objective: 
Study effects of literacy/numeracy on sexual 
debut and pregnancy. 

Study design: 
Longitudinal 

Study setting: 
Metropolitan Cape Town South Africa  

Meas urement period:  
Wave 1: 2002 
Wave 2: 2003-2004 
Wave 3: 2005 
Wave 4: 2006 

F ollow-up duration:  
3-4 years 

C ompletenes s  of follow-up:  
Attrition: 18% 

Eligibility criteria: 
Included: 
• Young people in Cape Town, 14-22 years old at time of Wave 1 

Excluded: 
• NR 

Sampling strategy: 
2 stage probability sample of households; up to 3 youth per 
household 

Sample size: 
Age 14-22:  
• Wave 1: 4,751 
• Wave 3 or 4: 3,916  

Age 14-16:  
• Wave 1: 1,591  
• Wave 3 or 4: 1,413 

Age (mean and range):  
Separate analyses done in 14-22 and 14-16, means not provided 

G ender, %:  
Male: 
• Wave 1: 46.6 (calculated) 
• Wave 3: 46.2 (calculated) 

R ac e/E thnic ity, %:  
Weighted Percentage:  
• Black/African: 28.2  
• Colored: 53.2  
• White: 18.6 

Inc ome:  
Wave 1: (South African rands/month) 
African: 
• Male: 372 
• Female: 353 

Colored: 
• Male: 888 
• Female: 865 

White: 
• Male: 3,972 
• Female: 3,917 

Wave 3: (South African rands/month) 
African: 
• Male: 372 
• Female: 354 

Colored: 
• Male: 892 
• Female: 870 

White: 
• Male: 3,950 
• Female: 4,008 
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Outcomes Results 
Main outc omes :  
• Sexual debut  
• Pregnancy 

C ovariates  us ed in multivariate analys is :  
• Grades completed  
• Enrolled in 2002  
• Age  
• Age since 14  
• Race  
• Income  
• Household shock  
• Mother's education  
• Father's education  
• Living with mother  
• Living with father 

Des c ription of outc ome meas ures :  
• Sexual debut: dichotomous  
• Pregnancy: dichotomous 

Data s ource(s ) for outc omes :  
Cape Area Panel Survey 

Attempts  for c ontrol for c onfounding:  
Multivariate analysis 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• Probit regressions 
 

Des c ribe res ults :  
Higher literacy/numeracy scores significantly predict lower 
probability of sexual debut; Literacy/numeracy scores not 
statistically significant in predicting pregnancy. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
NR 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
NR 

Differenc e:  
• An increase in literacy/numeracy exam score by one 

standard deviation results in a 7% reduction in probability of 
sexual debut, P < 0.05. 

• First pregnancy probit coefficient (adjusted): 
• Females: 0.41 (not sig at 0.05 level or better) 
• Males: -0.030 (not sig) 
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Study Description Participant Characteristics 
Author, year: 
Marteleto et al., 200839 
(continued) 

Ins urance s tatus :  
NR 

E duc ation:  
Wave 1: (number of grades completed) 
African: 
Male: 6.83 
Female: 7.43 

Colored: 
Male: 7.63 
Female: 8.07 

White: 
Male: 8.02 
Female: 8.13 

Wave 3: (number of grades completed) 
African: 
Male: 6.89 
Female: 7.42 

Colored: 
Male: 7.64 
Female: 8.09 

White: 
Male: 8.12 
Female: 8.10 

Other c harac teris tics :  
NR 

Health literac y/numerac y levels :  
Wave 1: (standardized scores) 
African: 
Male: -0.68 
Female: -0.52 

Colored: 
Male: -0.03 
Female: -0.05 

White: 
Male: 1.17 
Female: 1.07 

Wave 3: (standardized scores) 
African: 
Male: -0.63 
Female: -0.54 

Colored: 
Male: -0.02 
Female: -0.04 

White: 
Male: 1.23 
Female: 1.0 

Meas urement tools  inc luding c utpoints :  
Cape Area Panel Study Literacy and Numeracy evaluation - scores 
standardized, enter probit regressions as continuous variables 
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Outcomes Results 
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Study Description Participant Characteristics 
Author, year: 
Mayben et al., 200740 

Research objective: 
Assess relationship between HL and CD4 cell 
counts at time of HIV diagnosis 

Study design: 
Cross-sectional 

Study setting: 
Patients receiving care at 4 publicly funded 
health care facilities in Houston, TX  

Meas urement period:  
NR 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• Diagnosed with HIV in past 3 years 
• Accessible med records 

Excluded: 
• <18 years old 
• Not able to communicate in English or Spanish 
• Blind, too sick to participate 
• Did not receive care at one of the four clinics 
• Katrina evacuee 
• Cognitively impaired 

Sampling strategy: 
Convenience sample 

Sample size: 
119 
• Inadequate, n = 33  
• Adequate, n = 86 

Age (range), %:  
• 18-29: 22  
• 30-39: 28  
• 40-49: 34  
• >50: 16 

G ender, %:  
• Females: 36 

R ac e/E thnic ity, %:  
• Black: 53 
• White: 33 
• Other/mixed: 14 
• Hispanic: 28 
• Not Hispanic: 72 

Inc ome:  
NR 

Ins urance s tatus :  
NR 

E duc ation, %:  
• <HS: 28 
• HS/GED: 43 
• Some higher education: 29 

Other c harac teris tics , %:  
• HIV Risk Factor  
• Men who have sex with men: 28  
• Injection drug use: 13  
• Heterosexual intercourse: 60 

Health literacy/numeracy levels: 
• Inadequate: 28  
• Adequate: 72 
•  
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Outcomes Results 
Main outc omes :  
• Delayed diagnosis of HIV (measured  
• by CD4 count upon initial diagnosis) 

C ovariates  us ed in multivariate analys is :  
• Gender 
• Reason for getting tested 
• Marijuana 

Des c ription of outc ome meas ures :  
Initial CD4 cell count was abstracted from medical 
records and was defined as first CD4 cell count 
recorded after diagnosis of HIV infection. Initial CD4 
cell counts were stratified into 3 categories (0–200 
cell/mm3, 201–350 cells/mm3, 350 cells/mm3) 
based on clinical parameters and cross-tabulated 
with health literacy. 

Data s ource(s ) for outc omes :  
Medical record 

Attempts  for c ontrol for c onfounding:  
Multivariable regression 

B linding:  
NA 

S tatis tical meas ures  us ed:  
• Univariable and multivariable linear regression. 

CD4 cell counts were natural log transformed in 
regression analyses.  

• Explanatory variables with a P < 0.25 in 
univariable regression analysis were placed into a 
multivariable regression model and then 
selectively removed at P > 0.10 to determine final 
model. 

 

Des c ribe res ults :  
Health literacy was not associated with CD4 cell count at 
diagnosis. Interaction terms of health literacy and reason 
tested, and health literacy and gender were also not 
significantly associated with initial CD4 cell count in separate 
analyses. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
• Median CD4 cell count: 247 
• Interquartile range: 31, 517 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
• Median CD4 cell count: 175 
• Interquartile range: 69, 272 

Differenc e:  
Difference (adjusted): (P = 0.35) 
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Study Description Participant Characteristics 
Author, year: 
Mayben et al., 200740 
(continued) 

Meas urement tools  inc luding c utpoints :  
• TOFHLA 
• Inadequate (combined inadequate and marginal): 0 - 74  
• Adequate: 75 - 100 
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Outcomes Results 
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Study Description Participant Characteristics 
Author, year: 
Miller et al., 200741 

Research objective: 
Determine association between health literacy 
and colorectal cancer screening (CRC) 
screening behavior. 

Study design: 
Cross-sectional 

Study setting: 
Private setting associated with Wake Forest 
University community-based internal medicine 
clinic.  

Meas urement period:  
38,231 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• English-speaking 
• 50+ years 

Excluded: 
• Obvious cognitive or physical impairments that would interfere 

with ability to complete survey 

Sampling strategy: 
Convenience sample 

Sample size: 
50 
• Limited, n = 24  
• Adequate, n = 26 

Age, mean (S D):  
Total: 62.5  
• Limited: 62.9 (10.5)  
• Adequate: 62.2 (9.2) 

G ender, %:  
Female: 72 
• Limited: 71  
• Adequate: 73 

R ac e/E thnic ity, %:  
Total 
• AA: 58 
• White: 42 

Limited: 
• AA:75 
• White: 25  

Adequate: 
• AA: 42 
• White: 58 

Inc ome, %:  
Total:  
• <$25,000: 87 

Limited: 
• <$25,000: 79 
• $25,000 +: 8  

Adequate: 
• <$25,000: 81 
• $25,000 +: 15 

Ins urance s tatus , %:  
Limited: 
• Uninsured: 25 
• Medicare: 46 
• Medicaid: 38 
• Commercial/Military: 21 

 
 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Outcomes Results 
Main outc omes :  
• Receipt of screening (according to  
• CRC screening guidelines) 

C ovariates  us ed in multivariate analys is :  
• Age 

Des c ription of outc ome meas ures :  
Self-report of last time received screening, if ever. 
Completed screening defined as:  
• FOBT within last year 
• flex sig within 5 years 
• colonoscopy within 10 years. 

Data s ource(s ) for outc omes :  
In-person survey administered by  
study staff 

Attempts  for c ontrol for c onfounding:  
• To construct logistic regression model, examined 

bivariate association of literacy level and receipt of 
CRC screening with each possible covariate.  

• Variables sig at 5% level from bivariate analyses 
were included in final multivariable logistic 
regression model.  

• Given that education is highly correlated with 
literacy, they did not include education in 
multivariable model. 

B linding:  
Literacy and demographic data were collected at 
completion of survey to keep surveyor blinded to 
literacy level. 

S tatis tical meas ures  us ed:  
• Chi-square 
• Fisher's Exact tests 
• Logistic regression  
• Exact logistic regression performed using network 

method described by Mehta et al.  
• Estimates of adjusted RR for receipt of CRC 

screening obtained using Cochran-Mantel-
Haenszel methods since multivariable modeling 
resulted in at most only one other covariate 
additional to literacy level. 

Des c ribe res ults :  
There was no significant difference in self-reported receipt of 
screening between limited literacy and high literacy patients. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
CRC Screening current, n (%): 
• Yes: 15 (58) 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
CRC Screening current, n (%): 
• Yes: 13 (54) 

Differenc e:  
Difference (adjusted), RR (CI): 0.99 (0.64 -1.55) 
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Study Description Participant Characteristics 
Author, year: 
Miller et al., 200741 
(continued) 

Adequate: 
• Uninsured: 15 
• Medicare: 54 
• Medicaid: 54 
• Commercial/Military: 23 

E duc ation, %:  
Limited: 
• <HS: 71 
• HS: 29 
• >HS: 0  

Adequate: 
• <HS: 31 
• HS: 23 
• >HS: 46 

Other c harac teris tics , %:  
Frequency of medical visits 
Limited 
• < 4/yr: 33 
• 4+/yr: 67  

Adequate: 
• < 4/yr: 20 
• 4+/yr: 80 

Health literac y/numerac y levels , %:  
• Limited: 48  
• Adequate: 52 

Meas urement tools  inc luding c utpoints :  
REALM 
• Limited: < 9th grade  
• Adequate: 9th + 
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Outcomes Results 
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E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Morris et al., 200642 

Research objective: 
Explore whether low HL among diabetic adults 
is related to being less likely to achieve 
recommended goals for A1C, systolic blood 
pressure, diastolic blood pressure, and low 
density lipoprotein and having more 
complications related to their diabetes 

Study design: 
Cross-sectional 

Study setting: 
Patients in a region-wide sample of primary 
care practices in Vermont.  

Meas urement period:  
July 2003 - March 2005 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• Diabetes diagnosis 
• Adult 

Excluded: 
• Major cognitive impairment 
• Poor vision or other physical impairment that could affect HL 

assessment 

Sampling strategy: 
Randomized subsample from list of participants in Vermont Diabetes 
Information System until reached 15% participation across all 
member primary care practices. 

Sample size: 
• 1,002 

Age ( range):  
• 66 (56-79) 

G ender, %:  
• Males: 46 

R ac e/E thnic ity, %:  
• White: 97 

Inc ome, %:  
• Annual income >$30,000: 59 

Ins urance s tatus , %:  
• Private insurance: 58 
• Medicare: 60 
• Medicaid: 21 
• Military/VA: 5 
• No insurance: 2 

E duc ation, %:  
• Some high school or less: 25 
• High school graduate: 36 
• College graduate/some college: 31 
• Graduate education: 9 

Other c harac teris tics , %:  
• Married/living as married: 63 
• Alcohol intake: > 1 drink/week: 20 
• Years with diabetes, median (IQR): 6.8 (3-14) 
• Attended diabetes class: 35 

Treatments for diabetes:  
• Diet alone: 24 
• Oral hypoglycemic alone: 57 
• Insulin alone: 9 
• Insulin and oral agent: 9 
• Hypertension medications: 83 
• Cholesterol medications: 59 
•  

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Outcomes Results 
Main outc omes :  
• A1C 
• Systolic Blood Pressure 
• Diastolic Blood Pressure 
• LDL-cholesterol 
• Diabetes Complications 
• Retinopathy 
• Nephropathy 
• Gastroparesis 
• Foot/leg problems 
• Cerebrovascular disease 
• Coronary artery disease 
• Depression, Patient Health Questionnaire-9: >9, 

dictomous 
• Depression Score-Patient Health Questionnaire(0-

27), median (IQR): 2 (0-6) 

C ovariates  us ed in multivariate analys is :  
• Age 
• Sex 
• Race 
• Marital status 
• Insurance 
• Income 
• Duration of diabetes 
• Education 
• Depression 
• Alcohol use 
• Medication use specific to each outcome 
• Physician practice 

Des c ription of outc ome meas ures :  
• Glycated hemoglobin (A1C)  
• Systolic Blood Pressure  
• Diastolic Blood Pressure  
• LDL-cholesterol  
• Diabetes Complications - self report of: 
• Retinopathy, Nephropathy, Gastroparesis, 

Foot/leg problems, Cerebrovascular disease, 
Coronary artery disease 

• Depression, Patient Health Questionnaire 
• Depression Score-Patient Health Questionnaire 

Data s ource(s ) for outc omes :  
A1C - lab values 
Systolic Blood Pressure - lab value;  
Diastolic Blood Pressure - lab value;  
LDL-cholesterol - lab values 
Diabetes Complications - self report of: 
Retinopathy 
Nephropathy 
Gastroparesis 
Foot/leg problems 
Cerebrovascular disease 
Coronary 

 

Des c ribe res ults :  
HL is not associated with glycated hemoglobin, blood pressure, 
lipid levels or self reported diabetes complications in a cross-
sectional study of older adults with diabetes under relatively 
good glycemic control. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
• A1C, median: 6.9  
• SBP, median: 138  
• DBP, median: 79  
• LDL-cholesterol, median: 99  

Complications from Diabetes: 
• Retinopathy, %: 18 
• Nephropathy, %: 9 
• Gastroparesis, %: 6 
• Foot/leg problems, %: 30 
• Cerebrovascular disease, %: 10 
• Coronary artery disease, %: 17 
• Depression, Patient Health Questionnaire > 5, %: 31 
• Depression, Patient Health Questionnaire Score, median 

(IQR): 2 (0-6) 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
A1C  
• Inadequate: median 6.9   
• Marginal: median 6.8  

SBP  
• Inadequate: median 137   
• Marginal: median 144  

DBP 
• Inadequate: median 76   
• Marginal: median 77  

LDL-cholesterol  
• Inadequate: median 99  
• Marginal): median 94  

Complications from Diabetes (Inadequate), %: 
• Retinopathy: 30 
• Nephropathy: 15 
• Gastroparesis: 9 
• Foot/leg problems: 30 
• Cerebrovascular disease: 21 
• Coronary artery disease: 30 

Complications from Diabetes (Marginal), %: 
• Retinopathy: 34 
• Nephropathy: 0 
• Gastroparesis: 10 
• Foot/leg problems: 44 
• Cerebrovascular disease: 17 
• Coronary artery disease: 27 
•  
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Study Description Participant Characteristics 
Author, year: 
Morris et al., 200642 
(continued) 

Health literacy/numberacy levels: 
• Inadequate Literacy: 10  
• Marginal Literacy: 7 
• Adequate Literacy: 83 

Meas urement tools  inc luding c utpoints :  
sTOFHLA: 
• Inadequate Literacy: 0-16   
• Marginal Literacy: 17-22 
• Adequate Literacy: 23-36 
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Outcomes Results 
Attempts  for c ontrol for c onfounding:  
Multivariate analysis 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• Regression analysis was used to measure 

association between HL and A1C, SBP, DBP, 
Low Density Lipoproteins. 

• Multivariate logistic regression was used to 
measure association between HL and self-
reported retinopathy, neuropathy, gastroperesis, 
foot and leg ulcerations, cerebrovascular disease, 
and coronary artery disease. 

• Bivariate analysis examined relationship between 
HL and depression. 

 

Depression, Patient Health Questionnaire >5: 
• Inadequate: 40  
• Marginal: 54 

Depression, Patient Health Questionnaire Score  
• Inadequate, median: 3   
• Marginal, median: 5  

Differenc e:  
• Difference in DBP (adjusted, TOFHLA measured as 

continuous): (P = 0.39) 
• Difference in LDL-cholesterol (adjusted, TOFHLA measured 

as continuous): (P = 0.59) 

Diabetes Complications (Adjusted) 
• Difference in Retinopathy Adequate vs. Inadequate: (P = 

0.09) 
• Difference in Retinopathy Adequate vs. Marginal: (P = 0.21) 
• Difference in Nephropathy Adequate vs. Inadequate: (P = 

0.93) 
• Difference in Nephropathy Adequate vs. Marginal: (P = 0.53) 
• Difference in Gastroparesis Adequate vs. Inadequate: (P = 

0.28) 
• Difference in Gastroparesis Adequate vs. Marginal: (P = 

0.55) 
• Difference in Foot/leg problems Adequate vs. Inadequate: (P 

= 0.11) 
• Difference in Foot/leg problems Adequate vs. Marginal: (P = 

0.55) 
• Difference in Cerebrovascular disease Adequate vs. 

Inadequate: (P = 0.72) 
• Difference in Cerebrovascular disease Adequate vs. 

Marginal: (P = 0.54) 
• Difference in Coronary artery disease Adequate vs. 

Inadequate: (P = 0.49) 
• Difference in Coronary artery disease Adequate vs. 

Inadequate: (P = 0.85) 
• Difference in Depression, Patient Health Questionnaire-9 

Score > 5 across literacy categories (unadjusted): (P = 0.03) 
• Difference in Depression Score-Patient Health Questionnaire 

across literacy categories (unadjusted): (P = 0.04) 
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Study Description Participant Characteristics 
Author, year: 
Muir et al., 200943 

Research objective: 
Assess relationship between health literacy 
and vision-related quality of life (VRQol), 
general HRQoL and mental HRQol 

Study design: 
Cross-sectional survey and medical chart 
review 

Study setting: 
Glaucoma patients at the Duke University Eye 
Center  

Meas urement period:  
1-time survey administered between July 2000 
and June 2001 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• ≥18  
• Glaucoma diagnosis  
• Presence of visual field tests in the medical record 

Excluded: 
• Refused to participate 
• Low cognitive status 

Sampling strategy: 
All patients at clinic at time of study 

Sample size: 
• 195 
• Multivariate analysis: N=110 

Age (mean and range), %:  
• ≤65: 28  
• 66-73: 22  
• 74-80: 26  
• >80: 23 

G ender, %:  
• Female: 59 

R ac e/E thnic ity, %:  
• White: 55  
• Black: 42 

Inc ome:  
NR 

Ins urance s tatus :  
NR 

E duc ation, %:  
• ≥HS: 75  
• <HS: 25 

Other c harac teris tics :  

Health literac y/numerac y levels , %:  
• Low: 52 
• Adequate: 48 

Meas urement tools  inc luding c utpoints :  
REALM: 
• Low: ≤ 8th grade  
• Adequate: ≥ 9th grade 
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Outcomes Results 
Main outc omes :  
1. VRQoL 
2. General HRQol 
3. Mental HRQol 

C ovariates  us ed in multivariate analys is :  
• Age 
• Race 
• Visual acuity 
• Visual fields 
• SF-12 score (as a surrogate for co-morbid 

conditions) 

Des c ription of outc ome meas ures :  
• VRQoL: 25-item Visual Function Questionnaire 

(VFQ-25) 

Total score based on following subscales:  
• General health 
• General vision 
• Near vision 
• Distance vision 
• Driving 
• Peripheral vision 
• Color vision 
• Ocular pain 
• Role limitations 
• Dependency 
• Social 

Data s ource(s ) for outc omes :  
Self-report 

Attempts  for c ontrol for c onfounding:  
Multivariate analysis:  
• controlled for agenrace, visual acuity, visual field, 

and education.  

A second model excluded education. 

B linding:  
NA 

S tatis tical meas ures  us ed:  
Relationship between VRQoL and HL was 
measured using bivariate analysis and linear 
regression for the multivariate analysis 

Des c ribe res ults :  
In bivariate analysis, low health literacy was associated with 
physical HRQoL but not mental HRQoL 

In multivariate analysis, health literacy was not related to total 
VRQoL (with and without education in model) but was related 
to subscale component "dependency". It was not significantly 
related to any other subscale components. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
1. VRQoL (VFQ-25), mean (SD): 76 (18) 
2. General HRQoL: NR 
3. Mental HRQoL: NR 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
1. VRQoL (VFQ-25), mean (SD): 84 (18) 
2. General HRQoL: NR 
3. Mental HRQoL: NR 

Differenc e:  
Difference (unadjusted) 
1. VRQoL: (P < 0.001) 
2. General HRQoL: (P = 0.0002) 
3. Mental HRQoL: (P = 0.068) 
Difference total VFQoL score (adjusted): (P = 0.621) 
Difference VFQoL subscale-dependency (adjusted): (P = 
0.040) 
Difference Physical QoL (SF-12) (unadjusted): (P = 0.002) 
Difference Mental QoL (unadjusted): (P = 0.068) 
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Study Description Participant Characteristics 
Author, year: 
Murray et al., 200944 

Research objective: 
• Determine factors independently   
• Associated with clinical exacerbation of 

heart failure over 12 months as well as 
relative strengths of their associations 

Study design: 
Prospective cohort 

Study setting: 
University-based public clinic practice in 
Indianapolis, Indiana  

Meas urement period:  
Feb 2001- Jun 2004 

F ollow-up duration:  
1 yr 

C ompletenes s  of follow-up:  
NR 

Eligibility criteria: 
Included: 
• 50 yo+ 
• Congestive heart failure diagnosis 
• Use Wishard pharmacy 
• Prescribed an ACE, ARB, beta blocker, diuretic, digoxin, or 

aldosterone antagonist 
• Not planning to use pill box 
• Telephone access 
• Able to hear normal conversation 

Excluded: 
• Dementia 

Sampling strategy: 
Cohort obtained from usual care arm of an RCT 

Sample size: 
• 192 

Age, mean (S D):  
• 63.2 (8.9) 

G ender, %:  
• Females: 66.7 

R ac e/E thnic ity, %:  
• Black: 51.6 
• White 46.9 
• Other: 1.6 

Inc ome, %:  
• Adequate income: 63.5 

Ins urance s tatus , %:  
• Medicare: 56.8 
• Medicaid: 36.5 

E duc ation, mean years  (S D):  
• 10.6 (2.7) 

Other c harac teris tics :  
NA 

Health literac y/numerac y levels , % (S D):  
• sTOFHLA adequate: 70.8  
• Prescription reading score: 1.5 (0.7) 
• Comparison task score: 17.1 (5.5) 

Meas urement tools  inc luding c utpoints :  
sTOFHLA:  
• Inadequate Health Literacy: 0-16  
• Marginal Health Literacy: 17-22 
• Adequate Health Literacy: 23-36 

Prescription label reading test: 
• No correct responses: 0 
• Accurately read and interpret prescription instructions: 2 
• Cognitive test: Letter -comparison tests (max score 42)and 

pattern-comparison tests (max score 30) 
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Outcomes Results 
Main outc omes :  
• All cause ED visits 
• Heart-failure specific ED visits 
• All cause hospitalizations 
• Heart failure specific hospitalizations 

C ovariates  us ed in multivariate analys is :  
• Insurance 
• NYHA class 
• LVEF 
• Refill adherence 
• Prescription label reading score 
• Hct 
• Race 
• Chronic Heart Failure questionnaire score 
• Serum Na 
• Income adequacy 
• Serum K 
• Kansas City cardiomyopathy questionnaire 
• Age 
• Comparison task score 
• Depression 

Des c ription of outc ome meas ures :  
• Clinical exacerbations (ED and hospitalizations) 

over 12 months 

Data s ource(s ) for outc omes :  
Medical records, participant charts, verified by 
research assistants at participant visits and 
endpoints adjudicated by RN as abstractor using 
previously validated methodology 

Attempts  for c ontrol for c onfounding:  
Multivariate analyses 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• Log-Linear  
• Regression, step-wise inclusion of independent 

vars, chi-square 
 

Des c ribe res ults :  
Prescription label reading skills were associated with lower 
incidence of all cause and heart failure specific emergency care 
and all cause hospitalization. Participants with adequate health 
literacy had a lower risk of hospitalization for heart failure 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
NR 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
NR 

Differenc e:  
All Cause ED visits (unadjusted), IRR (CI): 
• Prescription label reading score, 1 pt increment: 0.76 (0.59-

0.97) 
• Heat failure specific ED visits (unadjusted): Prescription label 

reading score: 0.36 (0.19-0.69) 
All cause hospitalization (unadjusted):  
• Prescription label reading score: 0.68 (0.54-0.86) 
• Heart failure specific hospitalization (unadjusted): sTOFHLA 

0.34 (0.15-0.76) 
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Study Description Participant Characteristics 
Author, year: 
Nokes et al., 200745 

Research objective: 
Determine influence of health literacy on 
depressive symptoms, HIV symptom intensity 
and distress over body changes attributed to 
HIV among persons with HIV/AIDS 

Study design: 
Cross-sectional 

Study setting: 
HIV positive patients receiving care at 
Infectious disease clinics or community-based 
organizations in 6 US cities (San Francisco, 
Fresno, Richmond, New York City, Corpus 
Christi)  

Meas urement period:  
6-month period from 2002-2003 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• ≥18  
• HIV positive 

Excluded: 
• NR 

Sampling strategy: 
Convenience 

Sample size: 
• 489 

Age, mean (S D):  
• 42.6 (8.77) 

G ender:  
NR 

R ac e/E thnic ity, %:  
• AA: 50 
• Hispanic/Latino: 25  
• White/ Non-Hispanic: 20 

Inc ome, %:  
• "Barely adequate": 54 

Ins urance s tatus , %:  
• Uninsured: 37 

E duc ation, %:  
• Some HS: 40  
• >HS: 30 

Other c harac teris tics , %:  
• HIV Positive: 59 
• Aids: 37 

Health literac y/numerac y levels , mean (S D):  
• 59.1 (12.9) 

Meas urement tools  inc luding c utpoints :  
REALM: Possible range: 0-66; cut points not used 
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Outcomes Results 
Main outc omes :  
• Physical health 
• Depressive symptoms  
• Distress over body changes  
• HIV-symptom intensity 

C ovariates  us ed in multivariate analys is :  
• Hispanic 

Des c ription of outc ome meas ures :  
• Physical health: global health status rating scale 

developed by investigators 
• Depressive symptoms: Center for Epidemiology 

Studies Depression Scale (CES-D) 
• Distress over body changes: Assessment of Body 

Change Distress Scale (ABCD)  
• HIV-symptom intensity: Revised Sign and 

Symptom Checklist for persons with HIV Disease 
(SSC-HIVrev) 

Data s ource(s ) for outc omes :  
Self-report 

Attempts  for c ontrol for c onfounding:  
Step-wise multiple regression 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• Bivariate correlation analysis 
• Step-wise linear regression using list wise deletion 

on the predictor variables 
 

Des c ribe res ults :  
Higher HL was significantly related to greater body change 
distress, symptom intensity and depressive symptoms in step-
wise regression analyses. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
• Physical health, mean (SD): 6.68 (2.22) 
• Data on other outcomes not provided 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
• Physical health, mean (SD): 7.21 (2.42) 
• Data on other outcomes not provided 

Differenc e:  
• Physical health (mean difference): 0.53 

Correlation analysis: 
• Depressive symptoms: .09, P < 0.05 
• Distress over body changes: .11, P < 0.05 
• HIV-symptom intensity: .16, P = 0.01  

Step-wise regression (adjusted), β:  
• Depressive symptoms: 4.26, P < 0.05 
• Distress over body changes: 2.91, P < 0.05 
• HIV-symptom intensity: 8.62, P < 0.05 
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Study Description Participant Characteristics 
Author, year: 
Osborn et al., 200746 
(Companions: Wolf et al., 200747 and Waite et 
al., 200848) 

Research objective: 
Examine mediating effect of limited HL on 
relationship between race and HIV-medication 
adherence. 

Study design: 
Cross-sectional 

Study setting: 
Outpatient infectious disease clinics at 
Northwestern Memorial Hospital, Chicago 
or Louisiana State University Health Sciences 
Center, Shreveport, LA  

Meas urement period:  
June to September 2001 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• HIV-infected patients on one or more antiretroviral medications 

Excluded: 
• HIV patients on current ART regimen for < 2 weeks  
• Diagnosis of dementia  
• Blindness or severely impaired vision not correctable with 

eyeglasses  
• Deafness or hearing problems uncorrectable with a hearing aid 
• Too ill to participate in the survey 

Sampling strategy: 
Convenience 

Sample size: 
• 204 

Age, mean (S D):  
• 40.1 (9.2) 

G ender, %:  
• Females: 20.1 

R ac e/E thnic ity, %:  
AA:  
• Total: 45.1  
• Marginal/low HL: 52  
• Non-AA Marginal or low HL: 14.3 

Inc ome, %:  
Annual Income: 
• < $10,000: 39.7 
• $10,000-$11,999: 23 
• $12,000-$17,999: 9.8 
• ≥ $18,000: 27.5 

Ins urance s tatus , %:  
• Private: 27.5 
• Medicare: 19.6 
• Medicaid or free care: 52.9 

E duc ation, %:  
• < HS: 12.3 
• HS graduate: 26 
• > HS: 61.8 

Other c harac teris tics , %:  
Number of HIV medications in regimen: 
• 1-2 medicines: 29.9 
• ≥3 medicines: 70.1 
• ≥1 non-HIV comorbid conditions: 52.5 

Adherence to HIV-medication in past 4 days: 
• Non-AA: 76.8 
• AA: 60.1 
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Outcomes Results 
Main outc omes :  
Medication Adherence 

C ovariates  us ed in multivariate analys is :  
• Gender 
• Age 
• Income 
• Number of medications in regimen 
• Non-HIV comorbid condition 
• Mental illness 

Des c ription of outc ome meas ures :  
• Patients reported any missed doses in past 4 

days through reviewing names and color 
photographs of common HIV medications 
included in a revised version of the PMAQ  

• Patients rated as having proper adherence if no 
missed doses during time period were reported. 

Data s ource(s ) for outc omes :  
Self-report 

Attempts  for c ontrol for c onfounding:  
Multivariate regression 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• Chi-square and t-tests to test bivariate 

associations.  
• Multivariate regression: to analyze mediational 

effect of HL on racial differences in HIV-
medication adherence. 

• First, relationship between race and adherence 
established after adjusting for covariates and 
potential interaction effects (Model 1). Next, 
relationship between literacy and adherence 
tested, which was confirmed in a prior study using 
this same cohort. Finally, literacy was added to 
Model 1 as a mediator (Model 2). 

 

Des c ribe res ults :  
Low HL was a significant predictor of nonadherence but 
marginal HL was not. By adding HL to mediation adherence 
model, coefficient for black race changed from being 
statistically sig to not and coefficient decreased in size, from an 
odds of 2. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, %:  
Nonadherence to HIV-medication in past 4 days:  
• Adequate literacy: 30 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, %:  
Nonadherence to HIV-medication in past 4 days: 
• Low literacy: 52.2 

Differenc e:  
Model 1 - Nonadherence to HIV-medication without literacy 
level (adjusted), OR (CI): 
• AA: 2.4 (1.14 5.08) 

Model 2 - Nonadherence to HIV-medication with literacy level 
(adjusted), OR (CI): 
• AA: 1.8 (0.51-5.85)  
• Marginal HL: 1.55 (0.93-2) 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Osborn et al., 200746 
(Companions: Wolf et al., 200747 and Waite et 
al., 200848) 
(continued) 

Health literac y/numerac y levels , %:  
• Low: 11.3  
• Marginal: 20.1 
• Adequate: 68.6 

Meas urement tools  inc luding c utpoints :  
REALM 
• ≤ 6th grade: Low literacy (score of 0 to 44) 
• 7th - 8th grade: Marginal literacy (score of 45 to 60) 
• ≥ 9th grade: Adequate (score of 61 - 66)  
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Outcomes Results 
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E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Paasche-Orlow et al., 200549 

Research objective: 
Identify educational factors (including literacy) 
associated with HIV risk behaviors among 
incarcerated women. 

Study design: 
Cross-sectional study 

Study setting: 
Rhode Island Adult Correctional Institute  

Meas urement period:  
Within 4 days of arrival, February 4, 2004 to 
July 19, 2004 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• English speaking 
•  housed in general facility population  
• Age 18+, not yet sentenced 
•  able to competently provide verbal consent 

Excluded: 
• NR 

Sampling strategy: 
Consecutive request to enroll during a 2 week period 

Sample size: 
• 423 

Age, mean (range):  
• Total: 34 (18-64) 

G ender, %:  
• Females: 100 

R ac e/E thnic ity, %:  
• Caucasian: 63 
• AA: 25 
• Hispanic: 10 

Inc ome:  
NR 

Ins urance s tatus :  
NA 

E duc ation, %:  
• ≤ 8th grade: 9 
• 9th - 11th grade: 46 
• HS graduate: 45 

Other c harac teris tics , %:  
• Received special Education: 26 
• Had Individualized Educational Plan:15 
• History of problem drinking: 37 

Health literac y/numerac y levels , %:  
• ≤ 6th Grade: 10  
• 7th - 8th Grade: 19 
• ≥ 9th Grade: 71 

Meas urement tools  inc luding c utpoints :  
REALM (score 0-66) 
Cut points: 
• ≤ 6th Grade (0-44) 
• 7th - 8th Grade (45-60) 
• ≥ 9th Grade (61-66) 
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Outcomes Results 
Main outc omes :  
HIV Risk Behavior 

C ovariates  us ed in multivariate analys is :  
• Age  
• Race 
• Problem drinking 

Des c ription of outc ome meas ures :  
HIV risk: dichotomous variable based on response 
to question, "During the last 3 months, have you had 
sex without using a condom OR have you shared 
any part of injection drug equipment (needle, 
syringe, cotton, cooker, or rinse water) at least once 
a month?" 

Data s ource(s ) for outc omes :  
Self-report data from in-person interview. 

Attempts  for c ontrol for c onfounding:  
Multivariate logistic regression 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• Fisher exact test 
• Two-sample t tests 
• ANOVA 
• Bi-variate logistic regression related primary 

independent variables (health literacy and other 
education variables) and demographic variables 
to HIV risk behavior.  

• Multivariate logistic regression added race, age, 
and problem drinking to the model. 

 

Des c ribe res ults :  
No significant association between literacy level and HIV risk 
behavior. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
HIV Risk Behavior, % (n): 
• 7th - 8th Grade: 19 (42) 
• ≥ 9th Grade: 72% (162) 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
HIV Risk Behavior, % (n): 
• ≤ 6th Grade: 9 (21) 

Differenc e:  
Difference in odds of reporting HIV Risk behavior (adjusted), 
OR (CI): 
• 7th - 8th Grade: 1.89 (0.74 - 4.81) 
• ≥ 9th Grade: 2.02 (0.83-4.92) 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Paasche-Orlow et al., 200650 

Research objective: 
Investigate relationship between health 
literacy and antiretroviral adherence and HIV-
RNA Suppression in HIV patients with a 
history of alcohol problems. 

Study design: 
Longitudinal 

Study setting: 
Boston  

Meas urement period:  
July 1997-August 2001 

F ollow-up duration:  
Up to 3 years 

C ompletenes s  of follow-up:  
NR 

Eligibility criteria: 
Included: 
• 2 or more positive responses to CAGE questionnaire or physician 

assessment of alcohol abuse or dependency 
• Fluent in English or Spanish 
• Mini-Mental State Examination score >21 
• No plans to move from Boston area within 2 years 

Excluded: 
• Those that did not complete health literacy assessment 
• Not on Antiretroviral therapy 
• Conducted research interview in Spanish 

Sampling strategy: 
Convenience 

Sample size: 
• 235 

Age, mean (IQR ):  
• 42 (9) 

G ender, %:  
• Males: 79 

R ac e/E thnic ity, %:  
• Black: 45 
• White: 38 
• Other: 17 

Inc ome:  
NR 

Ins urance s tatus :  
NR 

E duc ation, %:  
• High school graduate or equivalent degree: 63 

Other c harac teris tics :  
• Homeless, %: 23 

Nested adherence trial status: 
• Not in nested trial, %: 42 
• Intervention subject in nested trial, %: 30 
• Control subject in nested trial, %: 28 

Alcohol consumption, median drinks/day (IQR): 6 (9) 
• Drank to intoxication in past 30 days, %: 33 
• Injected drugs past 6 months, %: 19 
• ASI alcohol score, median (IQR): 0.1 (0.3) 
• ASI drug score, median (IQR): 0.1 (0.2) 

Health literac y/numerac y levels , %:  
• <6th grade: 14 
• 7th - 8th grade: 29 
• >9th grade: 57 
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Outcomes Results 
Main outc omes :  
• 100% Adherence at baseline, %: 64 
• Viral load suppressed at baseline visit, %: 60 

C ovariates  us ed in multivariate analys is :  
• Gender 
• Age 
• Education 
• Randomization group 
• Ethnicity 
• Homeless status 
• Drank to intoxication past 30 days 
• Injected drugs past 6 months 
• Complexity of regimen 
• Model predicting HIV-RNA Suppression also uses 

medication adherence as covariate 

Des c ription of outc ome meas ures :  
• 100% Adherence: dictomous; 3-day ART 

adherence (100% adherent vs. <100% adherent) 
• Viral load suppressed at baseline visit: measured 

using branched-chain DNA techniques; detection 
threshold 500 copies/mL; viral load suppression 
defined as having undetectable 

Data s ource(s ) for outc omes :  
• 100% Adherence at baseline: self-report 

questionnaire 
• Viral load suppressed at baseline visit: lab values 

Attempts  for c ontrol for c onfounding:  
Multivariate analysis 

B linding:  
NA 

S tatis tical meas ures  us ed:  
• Bivariate analysis to assess the associations 

between characteristics and HL. Compared 
across HL groups using Chi-squared for 
categorical variables and Kruskall-Wallis test for 
continuous variables. 

• Longitudinal logistic regression models used to 
examine association between HL and each main 
outcome over time. A GEE approach used an 
independence working correlation matrix to 
account for correlation due to analyzing repeated 
measure from the same subject over time. 

 

Des c ribe res ults :  
HL was not associated with a lower odds of adherence or 
virologic suppression in this longitudinal analysis of HIV-
infected patients with a history of alcohol problems. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, %:  
• 100% adherence: 64 
• Viral load suppressed: 61 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, %:  
• 100% adherence (≤ 6th grade): 69 
• 100% adherence (7th-8th grade): 63 
• Viral load suppressed (≤ 6th grade): 63 
• Viral load suppressed (7th-8th grade): 58 

Differenc e:  
Difference in 100% Adherence (adjusted), OR (CI):  
• ≤ 6th grade vs.≥ 9th grade: 1.93 (0.86-4.31) 
• 7th-8th grade vs.≥ 9th grade: 1.29 (0.77-2.19) 

Difference in HIV-RNA Suppression (adjusted), OR (CI): 
• ≤ 6th grade vs. ≥ 9th grade: 1.70 (0.79-3.65) 
• 7th-8th grade vs. ≥9th grade: 1.29 (0.77-2.18) 
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Study Description Participant Characteristics 
Author, year: 
Paasche-Orlow et al., 200650 
(continued) 

Meas urement tools  inc luding c utpoints :  
REALM 
• <6th grade:  
• 7th - 8th grade: 
• >9th grade: 
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Study Description Participant Characteristics 
Author, year: 
Paasche-Orlow, 200551 

Research objective: 
To assess whether inadequate health literacy 
is a barrier to learning and retaining discharge 
and medication instructions and appropriate 
metered-dose inhaler technique among 
asthmatics. 

Study design: 
Quasi-experimental (pre-post test) 

Study setting: 
Two inner-city hospitals  

Meas urement period:  
April 2001 - October 2002 

F ollow-up duration:  
2 weeks 

C ompletenes s  of follow-up:  
77% 
Note: patients who did not f/u were more likely 
to be younger, female, AA, high school grad, 
be hospitalized in the last 12 months, and 
have lower asthma scores 

Eligibility criteria: 
Included: 
• Age 18 or older 
• Admitted with a physician diagnosis of asthma exacerbation to 2 

inner-city academic medical centers 

Excluded: 
• Other chronic lung disease 
• Contraindication to corticosteroids 
• Patients or physicians who declined consent 
• Investigators' patients 
• Discharged to location other than home 

Sampling strategy: 
Convenience 

Sample size: 
• 73 
Note: adherence data only available on 46 (63%)--baseline 
characteristics not given for these individuals to compare to full 
sample 

Age, mean (S D):  
• 40.9 (10.9) 

G ender, %:  
• Female: 66 

R ac e/E thnic ity, %:  
• AA: 79 

Inc ome, %:  
• Income ≥ $19,000: 65 

Ins urance s tatus :  
NR 

E duc ation, %:  
• High School graduate or GED: 60 

Other c harac teris tics , %:  
Asthma-related health care use: 
• Hospital visit past 12 mo: 58 
• ED visit past 12 mo: 77 
• Near-fatal asthma: 42 

Cigarette smoking history: 
• Never: 44 
• Past: 27 
• Current: 29 

Asthma: 
• Physician for asthma care, %: 51 
• Asthma knowledge score, mean (SD): 6.9 (2.0) 

Health literacy/numeracy levels: 
• Inadequate: 22% 

Meas urement tools  inc luding c utpoints :  
sTOFHLA: 
• Inadequate: ≤ 16/36  
• Adequate: >16/36 
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Outcomes Results 
Main outc omes :  
• Better (≥ mean) asthma medication knowledge 
• Better (≥ mean) Metered Dose Inhaler technique 
• Mastery of discharge regimen after one round 
• Poor (< 50%) adherence to corticosteroid therapy  
• Better (≥ mean) asthma symptom control 

C ovariates  us ed in multivariate analys is :  
• Age 
• Sex 
• Ethnicity 
• Education 
• Income 
• History of near fatal asthma 
• Hospitalization in prior 12 mo. 
• Having a physician for asthma care 
• Prior ED visit for Asthma last 12 mo. 
• Note: given sample size, model should hold only 4 

covariates 

Des c ription of outc ome meas ures :  
• Better asthma medication knowledge: Asthma 

Medication Knowledge Questionnaire, 10-item 
developed by investigators based upon existing 
asthma knowledge scales, professional opinion, 
and the desire for each item to be directly related 
to medication use; dichotomous (yes [≥mean 
score] vs. no]). 

• Better Metered Dose Inhaler technique: score 0-6 
based on assessed technique meeting 6 criteria 
(shaking, exhaling prior, lips around mouthpiece, 
full deep breath without triggering indicator, hold 
breathe 5 seconds); dichotomous (yes [≥mean 
score =4] vs. no]). 

• Mastery of discharge regimen after 1 round: 
dichotomous (yes. vs. no) 

• Poor adherence to corticosteroid therapy: using 
Doser CT which records the numeracy of 
actuations for inhaled steroid (poor adherence < 
50%: dichotomous (yes vs. no)) and MEMS Caps 
which record the number of times the pill bottle 
opened for oral steroids (poor adherence <50%). 

• Better asthma symptom control: using 6 symptom 
items in Asthma Control Questionnaire: 
dichotomous (yes [≥mean score] vs. no]). 

Data s ource(s ) for outc omes :  
Better (≥mean) asthma medication knowledge 
Better (≥mean) Metered Dose Inhaler technique 
Mastery of discharge regimen after one round 
Poor (<50%) adherence to corticosteriod therapy  
Better (≥mean) asthma symptom control 

Attempts  for c ontrol for c onfounding:  
Multivariate analysis 

 

Des c ribe res ults :  
Outcomes: Inadequate health literacy was associated with poor 
asthma medication knowledge, poor MDI technique, and 
hospitalization. Asthma knowledge appeared to mediate 
relationship between inadequate literacy and MDI technique. 

Intervention: Inadequate health literacy was not a barrier to 
learning key asthma management skills in a one-on-one 30 
minute asthma education session.  

Note: power is a significant limitation to this conclusion, 
however. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
Asthma-related health care use, %: 
• Hospital visit past 12 mo: 52 
• ED visit past 12 mo: 75 
• Near-fatal asthma: 37 

Cigarette smoking history, %: 
• Never: 46 
• Past: 30 
• Current: 25 

Physician for asthma care, %: 53 
• Asthma knowledge score (at baseline), mean: 7.2  
• Mastery of Metered Dose Inhaler technique (at baseline), %: 

63% (read from chart) 

Intervention: 
• Mastery of Metered Dose Inhaler technique (at baseline), %: 

32 (read from chart) 
• Mastery of Discharge Regimen (at baseline), %: 75 (read 

from chart; average of 76 Inad Lit; 73 AdLit) 
• Poor Adherence (baseline): NR 
• Asthma Symptom control (baseline): NR 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
Asthma-related health care use, %: 
• Hospital visit past 12 mo: 81 
• ED visit past 12 mo: 88 
• Near-fatal asthma: 63 

Cigarette smoking history, %: 
• Never: 38 
• Past: 19 
• Current: 44 

Physician for asthma care, %: 44 
• Asthma knowledge score (at baseline), mean: 5.2 
• Mastery of Metered Dose Inhaler technique (at baseline), %: 

32 (read from chart) 
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Study Description Participant Characteristics 
Author, year: 
Paasche-Orlow, 200551 
(continued) 

•  
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Outcomes Results 
B linding:  
Yes, to outcome assessors at 2 weeks 
No to patient 

S tatis tical meas ures  us ed:  
• Wilcoxon rank sum, matched pairs signed rank, 

and x2 for bivariate.  
• Logistic regression models for adjusted analyses. 
 

INTERVENTION: 
• Mastery of Metered Dose Inhaler technique (after single 

round education), %: 64 (avg 59 Inad Lit; 73 AdLit) 
• Better Metered Dose Inhaler technique (at 2-week follow-up), 

%: 88 (read from chart; avg 86 Inad Lit; 90 AdLit) 
• Understanding of Discharge Regimen after single round 

education, %: 69 
• Mastery of Discharge Regimen (at 2 week follow-up), %: 95 

(read from chart; average 92 Inad Lit; 98 AdLit) 
• Poor Adherence (at 2 week follow-up, available on 46 

participants), %: 48 
• Asthma Symptom Control (at 2 week follow-up): NR 

Differenc e:  
• Difference in Cigarette smoking history (unadjusted): (P = 

0.31) 
• Difference in Physician for asthma care (unadjusted): (P = 

0.53) 
• Difference in Asthma knowledge score (at baseline) 

(unadjusted): -2.0, P < 0.01 
• OR (adjusted) (CI): 0.08 (0.02-0.38) 
• Difference in Mastery of Metered Dose Inhaler technique (at 

baseline) (adjusted), %: -31 (read from chart), P = 0.03 
• OR (CI)l 0.29 (0.08-1.00) 

Intervention: 
• Difference in Mastery of Metered Dose Inhaler technique (at 

2-week follow-up): (unadjusted), %: 56, NR; p for interaction 
by literacy, P = 0.02 

• Difference in Understanding of Discharge Regimen (at 2-
week follow-up) (unadjusted), %: + 20, NR; p for interaction 
by literacy, P = 0.40 

• Difference in Adherence (at 2 week follow-up, available on 
46 participants) by literacy sub group (adjusted): NR, P for 
interaction, P = 0.45 

• Asthma Symptom Control (at 2 week follow-up) by literacy 
subgroup: NR, P for interaction, P = 0.84 
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Study Description Participant Characteristics 
Author, year: 
Pandit et al., 200952 

Research objective: 
Determine whether there is an association 
between hypertension control and HL level. 

Study design: 
Cross-sectional 

Study setting: 
Patients receiving care from primary care 
safety net clinics in Grand Rapids, MI, 
Chicago, IL, or Shreveport, LA  

Meas urement period:  
July 2006 and August 2007 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• ≥ 18 yrs old 
• Diagnosis of hypertension in their medical record 
• Had a clinic appointment during study period 

Excluded: 
• Did not speak English 
• Clinic nurse determined they were too ill or cognitively impaired to 

participate 

Sampling strategy: 
Convenience 

Sample size: 
330 
• Category I, n = 56 
• Category II, n = 37 
• Category III, n = 51 
• Category IV, n = 84 
• Category V, n = 102 

Age (mean and range) (S D):  
• Total : 53.6 (12) 
• Category I: 60 (10.5) 
• Category II: 55.9 (13.6) 
• Category III: 54.6 (9.4) 
• Category IV: 52.3 (11.8) 
• Category V: 49.7 (12) 

G ender, %:  
Female 
• Total: 67.9 
• Category I: 50 
• Category II: 75.7 
• Category III: 68 
• Category IV: 69.9 
• Category V: 74.5 

R ac e/E thnic ity, %:  
AA 
• Total: 78.5 
• Category I: 89.3 
• Category II: 83.3 
• Category III: 84.3 
• Category IV: 81.7 
• Category V: 67.6 

Inc ome:  
NR 

Ins urance s tatus , %:  
Total: 
• Private: 10 
• Medicare: 18.8 
• Medicaid: 27.3 
• None/free care: 43.9 
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Outcomes Results 
Main outc omes :  
Hypertension control 

C ovariates  us ed in multivariate analys is :  
• Age 
• Race 
• Gender 
• Marital status 
• Employment status 
• Insurance coverage 
• Site location 
• Number of comorbid conditions 
• Years treated for hypertension 
• Clinic site 
• Education 

Des c ription of outc ome meas ures :  
Hypertension control was measured by blood 
pressure readings which were recorded from 
medical chart and considered controlled if less than 
140 mmHg systolic and less than 90 mmHg diastolic 
(or < 130 mm Hg systolic and < 80 mm Hg diastolic 
for patients 

Data s ource(s ) for outc omes :  
Medical chart review 

Attempts  for c ontrol for c onfounding:  
Multivariate logistic regression 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• Chi-square 
• Student’s t-tests 
• Multivariate logistic regression  
 

Des c ribe res ults :  
Lower HL level was sig associated with a lower probability of 
having controlled BP. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, %:  
Controlled Blood Pressure 
• Category III: 45.1 
• Category IV: 60.7 
• Category V: 45.1 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, %:  
Controlled Blood Pressure 
• Category I: 33.9 
• Category II: 48.6 

Differenc e:  
Difference hypertension control compared to Categrory V 
(adjusted), OR (CI): 
• Category I: 2.68 (1.54-4.70) 
• Category II: 1.47 (0.53-4.05) 
• Category III: 1.69 (1.08-2.63) 
• Category IV: 1.10 (0.40-3.01) 
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Study Description Participant Characteristics 
Author, year: 
Pandit et al., 200952 
(continued) 

Category I: 
• Private: 10.7 
• Medicare: 14.3 
• Medicaid: 32.1 
• None/free care: 42.9 

Category II: 
• Private: 13.5 
• Medicare: 24.3 
• Medicaid: 24.3 
• None/free care: 37.8 

Category III: 
• Private: 7.8 
• Medicare: 21.6 
• Medicaid: 33.3 
• None/free care: 37.3 

Category IV: 
• Private: 11.9 
• Medicare: 20.2 
• Medicaid: 19 
• None/free care: 48.8 

Category V: 
• Private: 7.8 
• Medicare: 16.7 
• Medicaid: 29.4 
• None/free care: 46.1 

E duc ation:  
• Grades 1 - 8, n = 45 
• Grades 9-11, n = 45 
• HS, n = 103 
• >HS, n = 96 

*missing data for this variable so I didn't calculate the %. Education 
level wasn't provided for each literacy group, only given overall 

Other c harac teris tics , %:  
Employment: 
Total: 
• Full-time: 20.9 
• Part-time: 13.3 
• Unemployed/ retired: 65.8 

Category I: 
• Full-time: 8.9 
• Part-time: 14.3 
• Unemployed/ retired: 76.8 

Category II: 
• Full-time: 21.6 
• Part-time: 10.8 
• Unemployed/ retired: 67.6 

Category III: 
• Full-time: 9.8 
• Part-time: 19.6 
• Unemployed/ retired: 70.6 
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Outcomes Results 
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Study Description Participant Characteristics 
Author, year: 
Pandit et al., 200952 
(continued) 

Category IV: 
• Full-time: 27.4 
• Part-time: 14.3 
• Unemployed/ retired: 58.3 

Category V: 
• Full-time: 27.5 
• Part-time: 9.8 
• Unemployed/ retired: 62.7 

Site: 
Total: 
• Chicago: 30.6 
• Grand Rapids: 36.1 
• Shreveport: 33.3 

Category I: 
• Chicago: 25 
• Grand Rapids: 30.4 
• Shreveport: 44.6 

Category II: 
• Chicago: 24.3 
• Grand Rapids: 45.9 
• Shreveport: 29.7 

Category III: 
• Chicago: 33.3 
• Grand Rapids: 35.3 
• Shreveport: 31.4 

Category IV: 
• Chicago: 35.7 
• Grand Rapids: 35.7 
• Shreveport: 28.6 

Category V: 
• Chicago: 30.4 
• Grand Rapids: 36.3 
• Shreveport: 33.3 

Health literac y/numerac y levels , %:  
• Category I: 17 
• Category II: 11 
• Category III: 15.5 
• Category IV: 25.5 
• Category V: 31 

 
 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Outcomes Results 
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Study Description Participant Characteristics 
Author, year: 
Pandit et al., 200952 
(continued) 

Meas urement tools  inc luding c utpoints :  
• S-TOFHLA (scores range from 0 to 100) 

Scores are typically placed in one of three literacy categories: 
inadequate, marginal,adequate. However, in this study, they divided 
scores into five categories to "provide a larger spectrum of literacy 
skills." They created the categories based on the S-TOFHLA 
frequency distribution:  
• Category I: 0–30  
• Category II: 31–50 
• Category III: 51–70 
• Category IV: 71–90 
• Category V: 91–100 
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E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Peterson et al., 200753 

Research objective: 
Determine if health literacy is associated with 
reported self-efficacy for completing colorectal 
cancer screening and with receipt of colorectal 
cancer tests. 

Study design: 
Cross-sectional 

Study setting: 
Patients at a community health clinic in 
Nashville, TN, located in a medically 
underserved community adjacent to a public 
housing project  

Meas urement period:  
9/2004 - 6/2005 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• ≥50 years-old 
• Receive primary care at clinic 
• English-speaking 
• Have TennCare (TN's Medicaid program) or Medicare 

Excluded: 
• NR 

Sampling strategy: 
Convenience sample 

Sample size: 
99 
• Limited HL, n = 29   
• Adequate HL, n = 70 

Age, mean (S D):  
59.5 (7.8) 
• Limited HL: 60 (8.8)  
• Adequate HL: 60 (7.5) 

G ender, %:  
Female: 56 
• Limited HL: 55  
• Adequate HL: 40 

R ac e/E thnic ity, %:  
Total: 
• White: 66  
• Black: 32 
• American IndiaNAlaskan native: 1 
• Asian: 1 
• Hispanic Ethnicity: 1 

Limited HL: 
• White: 48 
• Black: 52  

Adequate HL: 
• White: 73 
• Black: 24 
• American IndiaNAlaskan native: 1 
• Asian: 1 
• Hispanic Ethnicity: 1 

Inc ome, %:  
Total:  
• ≤$15,000: 65 
• $15,000-30,000: 19 
•  >$30,000-50,000: 9 
• >$50,000-75,000: 2 
• >$100,000-150,000: 1 
• Don't know/refused: 4 

 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Outcomes Results 
Main outc omes :  
• Colorectal cancer screening  
• Self-efficacy (FOBT and colonoscopy) 
• Appropriate receipt of CRC screening (FOBT, 

colonoscopy, sigmoidoscopy) 

C ovariates  us ed in multivariate analys is :  
• Age 
• Sex 
• Race 
• Insurance status 

Des c ription of outc ome meas ures :  
• Perception of self-efficacy for obtaining and 

completing FOBT measured through 8 questions.  
• Perception of self efficacy for obtaining and 

commpleting colonoscopy measured through 13 
questions regarding a respondent's ability to 
schedule a colonoscopy, complete the preparation 
for colonoscopy and overcome 

• Any concerns about the test. Responses to self-
efficacy statements were on a five-point Likert 
scale ranging from 1=strongly disagree to 
5=strongly agree. Perception scale was validated 

• Up to date on CRC testing: either FOBT in last 
year, colonoscopy at any time or flexible 
sigmoidoscopy in the last 5 years. 

Data s ource(s ) for outc omes :  
Structured interview (in person or telephone) 

Attempts  for c ontrol for c onfounding:  
Multivariate regression to control for potential 
confounding from demographic characteristics 

B linding:  
NA 

S tatis tical meas ures  us ed:  
• Bivariate analyses  
• Multivariate linear regression to estimate the 

effect of HL on reported self-efficacy, controlling 
for sociodemographic variables. 

• Logistic regression to estimate the effect of HL on 
receipt of CRC tests, controlling for 
sociodemograhics 

Des c ribe res ults :  
Literacy was not associated with reported self-efficacy or being 
up to date with CRC testing. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
Self-efficacy, mean (SD): 
• FOBT: 3.93 (0.34) 
• Colonoscopy: 3.99 (0.32)  
• Up-to-date CRC screening, %: 65.7 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
Self-efficacy, mean (SD): 
• FOBT: 3.87 (0.41) 
• Colonoscopy: 3.92 (0.39)  
• Up-to-date CRC screening, %: 51.7 

Differenc e:  
Self-efficacy difference (adjusted): 
• FOBT: (P = 0.44) 
• Colonoscopy: (P = 0.52) 
• Up-to-date CRC screening difference (adjusted), OR (CI): 

0.67 (0.24-1.83) 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Peterson et al., 200753 
(continued) 

Limited HL: 
• ≤$15,000: 79 
• $15,000-30,000: 14 
•  >$30,000-50,000: 3 
• Don't know/refused: 3  

Adequate HL: 
• ≤$15,000: 59 
• $15,000-30,000: 21 
•  >$30,000-50,000:11 
• >$50,000-75,000: 3 
• >$100,000-150,000: 1 
• Don’t know/refused: 4 

Ins urance s tatus , %:  
Total:  
• Medicaid: 56  
• Medicare: 11  
• Both: 32 

Limited HL: 
• Medicaid: 34 
• Medicare: 14 
• Both: 52  

Adequate HL: 
• Medicaid: 64 
• Medicare: 10 
• Both: 24 

E duc ation, %:  
Total: 
• ≤8th: 14  
• 9th-12th: 44 > 
• 12th: 41 

Limited HL: 
• ≤8th: 38  
• 9th-12th: 48  
• >12th: 14  

Adequate HL: 
• ≤8th: 4  
• 9th-12th: 43  
• >12th: 53 

Other c harac teris tics :  

Health literac y/numerac y levels , %:  
• Limited HL: 29  
• Adequate HL: 71 

Meas urement tools  inc luding c utpoints :  
REALM: 
• Limited HL: ≤8th (score of 0-60) 
• Adequate HL: ≥9th (score of 61-66) 
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Study Description Participant Characteristics 
Author, year: 
Powell et al., 200754 

Research objective: 
Explore relationship among health literacy and 
patients' readiness to take health actions 
among individuals with type 2 diabetes. 

Study design: 
Cross-sectional 

Study setting: 
General internal medicine clinic that 
predominately serves a low-income, medically 
underserved population  

Meas urement period:  
1-month study period (specific month not 
specified) 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• Type 2 diabetes 

Excluded: 
• Not able to complete study materials independently 

Sampling strategy: 
Convenience 

Sample size: 
• 68 

Age, median (IQR ):  
• 55 (51-60) 

G ender, %:  
• Males: 21 

R ac e/E thnic ity, %:  
• AA: 66 

Inc ome:  
NR 

Ins urance s tatus :  
NR 

E duc ation, %:  
• <4th grade: 4 
• 4th-6th grade: 10 
• 7th-8th grade: 13 
• >9th grade: 72 

Other c harac teris tics , median (IQR ):  
• Years with diabetes: 7 (3 -15.5) 
• Most recent A1C, %: 8.24 (7.6-10) 

Health literac y/numerac y levels , %:  
REALM:  
• < 4th grade: 13.2 
• 4th-6th grade: 25 
• 7th-8th grade: 19.1 
• High school: 42.6 

Meas urement tools  inc luding c utpoints :  
REALM:  
• <4th grade 
• 4th-6th grade 
• 7th-8th grade 
• High school 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Outcomes Results 
Main outc omes :  
• Diabetes Health Belief Model scale score 
• Most recent hemoglobin A1C level 

C ovariates  us ed in multivariate analys is :  
• Education 
• Age 
• Race 
• Diabetes knowledge 
• Most recent A1C 

Des c ription of outc ome meas ures :  
• Diabetes Health Belief Model scale score - 11-

question health beliefs questionnaire that 
operationalizes the Health Belief Model for 
individuals with diabetes. Patients read questions 
and respond on Likert scale regarding their belief 
in a given statement regarding diabetes and its 
management. 

• Most recent hemoglobin A1C level - an indicator 
of patient's current level of glycemic control 

Data s ource(s ) for outc omes :  
Diabetes Health Belief Model: self-report 
A1C: medical record 

Attempts  for c ontrol for c onfounding:  
Multivariate analysis 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• Relationship between Diabetes Health Belief 

Model and HL was measured using bivariate 
analysis and linear regression for the multivariate 
analysis. 

• Relationship between A1C and HL was measure 
using bivariate analysis and linear regression for 
the mutlivariate analysis. 

Des c ribe res ults :  
No significant relationship between Diabetes Health Belief 
Model scale score and HL. Lower literacy was clinically and 
statistically significant in predicting H1C levels. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
Diabetes Health Belief Model Score, mean (SD):  
• HS: 42.0 (4.5) 
• 7th-8th grade: 41.2 (3.9) 
• 4th-6th grade: 38.8 (3.9) 

Median HbA1C%:  
• HS: 7.9  
• 7th-8th grade: 9.6 
• 4th-6th grade: 8.3 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
Diabetes Health Belief Model Score:  
• <4th grade, mean (SD): 37.7 (4.8) 

Median HbA1C (IQR):  
• <4th grade, %: 8.3 (7.7-9.3) 

Differenc e:  
• Difference in Health Belief Model Scores across HL levels 

(adjusted): (P = 0.29) 
• Difference in Hemoglobin A1C across HL levels (adjusted): 

(P = 0.02) 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Powers et al., 200855 

Research objective: 
Examine association between literacy and 
blood pressure in primary care patients with 
hypertension and to determine if relationship 
was consistent across 2 distinct healthcare 
delivery systems. 

Study design: 
Cross-sectional 

Study setting: 
• Primary care clinics in VAHS and UHS in 

Durham, NC.  

Meas urement period:  
VAHS: March 2002 to April 2003 
UHC: May 2004 to December 2005 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• Diagnosis of hypertension based on ICD-9 codes (401.0, 401.1, 

or 401.9)  
• A filled prescription for hypertensive meds in previous year 

Excluded: 
• Spouse participating in study  
• Not living in 8 county catchments area 
• Receiving kidney dialysis 
• Recipient of an organ transplant 
• Planning a pregnancy 
• Hospitalization for stroke 
• Myocardial infarction  
• Coronary artery revascularization in prior 3 months 
• Metastatic cancer  
• Dementia 
• Residence in nursing home or receiving home healthcare 
• Difficulty speaking or understanding English 
• Severe hearing or speech impairment 

Sampling strategy: 
Convenience 

Sample size: 
• 1224 

Age (range):  
• 62.3 yrs (21-92) 

G ender, %:  
• Female: 35 

R ac e/E thnic ity, %:  
• White: 52.5 
• Black: 47.2 

Inc ome, %:  
• Adequate: 80  
• Inadequate: 20 

Ins urance s tatus :  
NR 

E duc ation, %:  
• 0 - 9th grade:10.6 
• 10th - 12th grade: 32.7  
• Some College/Vocational: 25 
• College graduate: 31.7 

Other c harac teris tics :  
Participatory decision-making score 
• VAHS, mean (SD): 26.0 (5.6) 
• UHS, mean (SD): 26.1 (5.0) 

 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Outcomes Results 
Main outc omes :  
• SBP 
• DBP 

C ovariates  us ed in multivariate analys is :  
• Age 
• Race 
• Marital status 
• Education 
• Adequacy of income 
• Diabetic status 
• Medication Adherence 
• Smoking 
• Exercise 
• Participatory decision-making score 

Des c ription of outc ome meas ures :  
Blood pressure readings were abstracted from 
individuals' medical record at the time of study entry. 
Clinic nurses using standard automated devices 
obtained the patient's resting seated BP prior to their 
visit with the primary care provider. 

Data s ource(s ) for outc omes :  
Medical record abstraction 

Attempts  for c ontrol for c onfounding:  
Multiple linear regression 

B linding:  
NA 

S tatis tical meas ures  us ed:  
• Multiple linear regression: relationship between 

literacy and healthcare system with the primary 
outcome SBP after controlling for potential 
confounders. An interaction term of literacy and 
health system was included in the model to test 
whether association between literacy and SBP 
differed across healthcare systems.  

• Logistic regression used to examine relationship 
between literacy and healthcare system on DBP 
and BP control outcome. 

 

Des c ribe res ults :  
Not sig difference between limited and adequate literacy in 
relation to SBP. However, interaction between literacy and 
healthcare system was sig suggesting larger differences in 
SBP according to literacy level for patients in UHS than VAHS. 
Similar interaction effects were not found in relation to DBP or 
BP control.  

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, mean (S D):  
• VAHS – SBP: 138.4 (17.5) 
• UHS – SBP: 133 (17.6) 
• VAHS – DBP: 75.5 (11.1) 
• UHS – DBP: 77.2 (10.6) 
• VAHS - BP in control: 141 (41.1) 
• UHS - BP in control: 237 (51.4) 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, mean (S D):  
• VAHS – SBP: 138.7 (17.8) 
• UHS – SBP: 142 (24.9) 
• VAHS – DBP: 75.5 (11.9) 
• UHS – DBP: 79.7 (11.8) 
• VAHS - BP in control: 99 (43.8) 
• UHS - BP in control: 76 (43.4) 

Differenc e:  
• Difference in systolic BP (adjusted), β (CI): -1.2 (-4.8-2.3), P 

= NS 
• Difference in systolic BP (adjusted): Literacy by Healthcare 

system (interaction), (≥ 9th grade and VAHS, ref): 7.4 (2.5-
12.3), P = 0.003 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Powers et al., 200855 
(continued) 

Health literac y/numerac y levels :  
NR for the entire sample, only broken down by healthcare system: 
VAHS, %: 
• Limited: 38.4  
• Adequate: 58.3 

UHS, %: 
• Limited: 27.5  
• Adequate: 72.5 

Meas urement tools  inc luding c utpoints :  
REALM 
• < 9th grade (score of 0 - 60): limited  
• ≥ 9th grade (score of 61 - 66): adequate 
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Study Description Participant Characteristics 
Author, year: 
Raehl et al., 200656 

Research objective: 
To test whether the REALM and sTOFHLA are 
predictors of intended oral prescription 
medication adherence among older adults 

Study design: 
Cross-sectional 

Study setting: 
3 Comprehensive retirement communities and 
an adult day care center, Amarillo TX  

Meas urement period:  
1-time assessment, date not reported 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• Conversational English 
• Adequate hearing 
• Age 65+ years  
• Corrected vision of 20/200 or better 

Excluded: 
• Non-English speaking 
• Inadequate corrected vision or hearing 
• Alexia 
• Self-reported diagnosis of Alzheimer's disease or dementia 

Sampling strategy: 
NR 

Sample size: 
• 57 

Age (range) (S D):  
• 79.49 (65-91) (7.26)  

G ender, %:  
• Females: 72 

R ac e/E thnic ity, %:  
• White: 81 
• Hispanic: 9 
• AA: 5 
• Other: 5 

Inc ome:  
NR 

Ins urance s tatus , %:  
• Received Medicaid in last 10 years: 25 

E duc ation, (range) (S D):  
• 11.33 years(0-17) (3.88)  

Other c harac teris tics :  
• Geriatric Depression Scale (GDS), (SD), range: 10.39 (6.90), 0-26 
• MMSE: 25.14 (3.56), 16-30 
• Former occupation professional/technical, %: 42  
• Married, %: 26 
• Owned a car in last 10 years, %: 77 
• Received food assistance in last 10 years, %: 16 
• Lives alone, %: 66 

Health literac y/numerac y levels , mean (S D) and range:  
• REALM: 55.42 (18.25), 0-66 
• sTOFHLA: 17.32 (13.14), 0 
• 36 

Meas urement tools  inc luding c utpoints :  
REALM: 
• < 3rd grade (0-18) 
• 4th-6th grade (19-44) 
• 7th-8th grade (45-60) 
• > 9th grade (61-66) 
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Outcomes Results 
Main outc omes :  
Medication adherence 

C ovariates  us ed in multivariate analys is :  
• Age 
• Gender 
• Marital status 
• Education 
• MMSE 
• GDS 
• Number of drugs 
• Owned a car in last 10 years 
• Received Medicaid in last 10 years 
• Received food assistance in last 10 years 
• Manages medications independently 
• Receives legal help 
• Active DNR 

Des c ription of outc ome meas ures :  
Medication adherence measured by the MedTake 
Test: pharmacist observes subject opening 
prescription medication containers and 
demonstrating intended medication taking ability for 
their own drugs; pharmacist gives score of 0-100% 
based on accuracy of dose, indication, regimen, and 
coingestion with food or water; total score is a 
composite mean of individual drug scores 

Data s ource(s ) for outc omes :  
Patient demonstration 

Attempts  for c ontrol for c onfounding:  
Multivariate linear regression 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• Pearson's correlation, Cramer's V, Spearman rank 

correlation coefficient, multivariate linear 
regression 

Des c ribe res ults :  
In multivariate model, participants with higher REALM scores 
had sig higher scores on MedTake Test, measure of 
medication adherence (controlling for sTOFHLA score and 
educational achievement, among other variables). Relationship 
between MedTake and STOFHLA was not sig. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
NR 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
NR 

Differenc e:  
• Composite MedTake Test (adjusted)  
• REALM (continuous), β: 0.666, P <0.01 each point increase 

in REALM score, participants had a 0.666 higher MedTake 
Test score. 

• sTOFHLA (continuous), β: <0.1, P = NS 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Raehl et al., 200656 
(continued) 

sTOFHLA: 
• Inadequate (0-16) 
• Marginal (17-22) 
• Adequate (23-36) 
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Outcomes Results 
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Study Description Participant Characteristics 
Author, year: 
Rothman et al., 200657 

Research objective: 
Examine relationship between health literacy 
and the understanding of food labels. 

Study design: 
Cross-sectional 

Study setting: 
Academic primary care clinic  

Meas urement period:  
June 2004 - April 2005 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• Adult patients 18-80 

Excluded: 
• Poor vision 
• Dementia 
• Psychiatric illness 
• Non-English speaking 

Sampling strategy: 
Convenience 

Sample size: 
200 

Age, mean (S D):  
• 43 (14.6) 

G ender, %:  
• Females: 72 

R ac e/E thnic ity, %:  
• White: 67 
• Black: 25 
• Other: 8 

Inc ome, %:  
• <$20,000: 25 
• $20,000-39,999: 24 
• $40,000-59,999: 22 
• ≥60,000: 28 

Ins urance s tatus , %:  
• Private insurance: 73 

E duc ation, %:  
• ≤High School: 33 
• Some college: 34 
• College or more: 34 

Other c harac teris tics , %:  
• Reads Food Labels: 89 

Health literac y/numerac y levels , %:  
Literacy: 
• <HS: 23 
• ≥HS: 77 

Numeracy: 
• <HS: 63 
• ≥HS: 37 

Meas urement tools  inc luding c utpoints :  
• REALM to measure literacy 
• ≥HS level (9th grade or above) 
• WRAT-3 to measure numeracy 
• <HS:  
• Below HS= level (9th grade or above) 
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Outcomes Results 
Main outc omes :  
• Main Outcome of this study is comprehension of 

nutrition labels, which is not a relevant outcome 
for this review. However, descriptive analysis 
measure other outcomes by HL: 

• Chronic illness 
• Obesity 
• Read food labels 

C ovariates  us ed in multivariate analys is :  
• Age 
• Gender 
• Race/ethnicity 
• Income 
• Education 
• Insurance status 
• Presence of chronic disease 
• Status of being on a specific diet 
• Label reading frequency 

Des c ription of outc ome meas ures :  
• Chronic illness: dichotomous variable indicating if 

patient had a chronic illness that required dietary 
restriction, includes hypertension, coronary artery 
disease, high cholesterol, diabetes, and heart 
failure. 

• Obese: BMI ≥30, dichotomous 
• Read food labels: dichotomous  
• NLS: questions related to understanding real food 

labels, both literacy and numeracy evaluations 

Data s ource(s ) for outc omes :  
Self report 

Attempts  for c ontrol for c onfounding:  
Yes in relation to NLS 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• t-tests 
• Wilcoxon rank-sum tests for continuous variables 
• Fisher's exact test or Chi square test for 

categorical variables 
• Multinomial logistic regression 

Des c ribe res ults :  
Lower literacy and numeracy skills sig associated with poorer 
performance on NLS, controlling for potential confounders. No 
statistically sig difference existed in presence of chronic 
disease, obesity or reading food levels between higher and 
lower literacy or numeracy. 

E ffec t in no expos ure (i.e. , adequate literac y) or c ontrol 
group, %:  
Literacy: 
• Chronic illness: 38 
• Obese: 43 
• Read food labels: 89 

Numeracy: 
• Chronic illness: 35 
• Obese: 40 
• Read food labels: 93 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, %:  
Literacy: 
• Chronic illness: 52 
• Obese: 53 
• Read food labels: 87 

Numeracy: 
• Chronic illness: 44 
• Obese: 48 
• Read food labels: 86 

Differenc e:  
Literacy: 
• Difference in NLS score (adjusted): data NR, P < 0.001 
• Difference in percent with chronic illness (unadjusted): (P = 

0.08) 
• Difference in percent obese (unadjusted): (P = 0.31) 
• Difference in percent reads food labels (unadjusted): (P = 

0.71) 

Numeracy: 
• Difference in NLS score (adjusted): data NR, P < 0.001 
• Difference in percent with chronic illness (unadjusted): (P = 

0.20) 
• Difference in percent obese (unadjusted): (P = 0.30) 
• Difference in percent reads food labels (unadjusted): (P = 

0.11) 
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Study Description Participant Characteristics 
Author, year: 
Schillinger et al., 200658 

Research objective: 
Determine whether literacy mediates 
relationship between education and glycemic 
control among diabetes patients. 

Study design: 
Cross sectional 

Study setting: 
Two primary care clinics at San Francisco 
General Hospital  

Meas urement period:  
June - December 2000 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• Visited 1 of 2 primary care clinics in prior 12 months 
• At least 1 visit to primary care physician in prior 6 months 
• Had recorded HbA1C in database 
• > 30 years old 
• Spoke English or Spanish 
• Type 2 diabetes 

Excluded: 
• End-stage renal disease 
• Psychotic disorder 
• Dementia 
• Blindness 

Sampling strategy: 
Convenience 

Sample size: 
• 395 

Age (mean) (S D):  
• 57.9 (11.4) 

G ender:  
NR 

R ac e/E thnic ity, %:  
• Asian/Pacific Islander: 18.5 
• Black: 25.3 
• Hispanic: 42.3 
• White: 13.9 

Inc ome, %:  
• Less than $5,000: 24.3 
• $5,000 - 9,999: 44.5 
• $10,000-<20,000: 21.8 
• $20,000-<30,000: 5.3 
• $30,000+: 4.1 

Ins urance s tatus , %:  
• None: 30.6 
• Medicare: 37.0 
• Medi-Cal: 23.3 
• Commercial: 9.1 

E duc ation, %:  
• Some high school or less: 46.8 
• High school/GED: 24.1 
• College/technical school: 29.1 

Other c harac teris tics , %:  
• Primary language other than English: 51.7% 

Health literac y/numerac y levels , mean (S D):  
• 20.6 (12.1) 

Meas urement tools  inc luding c utpoints :  
s-TOFHLA 
• no cut points, used as continuous variable 
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Outcomes Results 
Main outc omes :  
HbA1C 

C ovariates  us ed in multivariate analys is :  
• Ethnicity 
• Primary language other that English 
• Insurance 
• Education 
• Full mediation model: age, immigration status, 

type of health insurance 

Des c ription of outc ome meas ures :  
• HbA1C - measure of patients' glycemic control 

over approximately 3 month period.  
• Mean (SD): 8.5 (1.9) 
• Log transformed to correct for non-normal 

distribution. 

Data s ource(s ) for outc omes :  
HbA1C - Value obtained from San Francisco 
General Hospital database, which used ion-
exchange chromatography to measure HbA1C. 

Attempts  for c ontrol for c onfounding:  
Multivariate analysis 

B linding:  
NA 

S tatis tical meas ures  us ed:  
• Path Analysis: Analyses compared 2 competing 

models—a direct effects model and a mediational 
model—to explain patients' glycemic control.  

• Direct effects model: relationship between 
educational attainment and HbA1C (w/out 
literacy).  

• Mediational model: estimated strength of the 
direct relationshop between educational 
attainment and HbA1C when HL added into model 
to allow expression of a relationship between HL 
scores and HbA1C. 

Des c ribe res ults :  
In low-income population with diabetes, literacy mediated 
relationship between education and HbA1C. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
NR 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
NR 

Differenc e:  
Effect of education partially mediated through HL: 
• Difference (Effect) of Literacy Score on Log HbA1C: (P < 

0.05) Higher literacy associated with greater glycemic control 

Effect of education fully mediated through HL:  
• Difference (effect) of Literacy Score on Log HbA1C: (P = 

0.03) Higher literacy associated with greater glycemic control 

Both specifications including HL improved model. 
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Study Description Participant Characteristics 
Author, year: 
Sentell and Halpin, 200659 

Research objective: 
Understand effect of adult literacy on 
explanatory power of education and race in 
predicting health status among US adults 

Study design: 
Cross-sectional 

Study setting: 
NALS administered in-person  

Meas urement period:  
1992 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• NR 

Excluded: 
• Below 18 years old 
• Blind 
• Mentally retarded 

Sampling strategy: 
Random, nationally representative, with over sampling of AA and 
Hispanic 

Sample size: 
• 23,889 

Age (mean and range), %:  
• >25: 15 
• 25 to 34: 23 
• 35 to 44: 22 
• 45 to 54: 14 
• 55 to 64: 11 
• 65+: 15 

G ender, %:  
• Males: 48 

R ac e/E thnic ity, %:  
• White: 68 
• Black: 18 
• Hispanic: 7 
• Other: 7 

Inc ome, %:  
• <$5,000: 19 
• $5,000-9,999: 16 
• $10,000-14,999: 14 
• $15,000-19,999: 11 
• $20,000-29,999: 16 
• $30,000-39,999: 10 
• $40,000-49,999: 6 
• $50,000-74,000: 5 
• $75,000-99,999: 1 
• $100,000+: 1 
• Income missing: 23 

Ins urance s tatus :  

E duc ation, %:  
• None: 1 
• Elementary: 1 
• Middle School: 7 
• Some High School: 15 
• GED/High School Diploma: 58 
• BA/BS: 13 
• Postgraduate: 6 
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Outcomes Results 
Main outc omes :  
• Condition keeps from work 
• Long-term illness 

C ovariates  us ed in multivariate analys is :  
• Race 
• Education 
• Understand English 
• Born in USA. 
• Unemployed 
• Family income 
• Missing 
• Sex 
• Age 
• Married 
• Get food stamps 
• Live in Metropolitan Statistical Area 
• Region 

Des c ription of outc ome meas ures :  
• Self-report: Condition keeps from work: "Do you 

have a physical, mental, or other health condition 
that stops your participation fully in work, school, 
housework, or other? 

• Long-term illness: Do you have a long-term illness 
(6 months or more)? 

Data s ource(s ) for outc omes :  
NALS - in person survey 

Attempts  for c ontrol for c onfounding:  
Multivariate analysis 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• Multivariate logistic regression 
• Odds ratios represent the effect of a 10-point 

increase on the original NALS literacy scale 
compared to the level below it. 

Des c ribe res ults :  
Higher HL is associated with lower odds of having condition 
that keeps you from work as well as having long-term illness.  

Adding HL to the models predicting these two health status 
measures partially mediates the effect of race and reduces the 
size 

E ffec t in no expos ure (i.e. , adequate literac y) or c ontrol 
group:  
NR 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
NR 

Differenc e, OR  (C I):  
• Difference in having a condition that keeps you from work 

(adjusted): 0.90 (0.88-0.92) 
• Difference in having a long-term illness (adjusted): 0.96 

(0.94-0.98) 
• Difference in being black on having a condition that keeps 

you from work (adjusted):  
– Model without HL: 1.54 (1.29-1.84) 
– Model with HL: 1.04 (0.85-1.26) 

• Difference in being black on having long-term illness 
(adjusted) 
– Model without HL: 1.24 (1.03-1.49) 
– Model with HL: 1.07 (0.89-1.30) 
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Study Description Participant Characteristics 
Author, year: 
Sentell and Halpin, 200659 
(continued) 

Other c harac teris tics , %:  
• Born in USA: 89 
• Unemployed: 7 
• Married living with spouse: 49 
• Food Stamps: 9 
• Live in Metropolitan Statistical Area: 77 

Census region: 
• Northeast: 21 
• Midwest: 24 
• South: 34 
• West: 21 

Health literac y/numerac y levels , %:  
• Level 1: 20 
• Level 2: 27 
• Level 3: 34 
• Level 4: 18 
• Level 5: 2 

Meas urement tools  inc luding c utpoints :  
Total NALS score combining prose, document, and numeracy 
domains  
• Level 1: <224 
• Level 2: 225-274 
• Level 3: 275-324 
• Level 4: 326-374 
• Level 5: 375+ 
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Outcomes Results 
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Study Description Participant Characteristics 
Author, year: 
Shone et al., 200960 

Research objective: 
Determine relationship between numeracy 
levels and ability to correctly interpret 
treatment benefits 

Study design: 
Cross-sectional 

Study setting: 
Rochester City School District in New York, 
where over 40% of children live in poverty  

Meas urement period:  
NR 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• Parents of children with persistent asthma, who began elementary 

school within school district in 2006, 2007, or 2008 

Excluded: 
• No health literacy data 
• Parent conducted interview in Spanish 

Sampling strategy: 
Convenience 

Sample size: 
499  
• Adequate HL: (n = 335) 
• Low HL: (n = 164) 

Age (mean and range):  
• Total: 7 years (3-10) 

G ender:  
NR 

R ac e/E thnic ity, %:  
Total: 
• Black: 63.3 
• White: 12.4 
• Other: 24.4 

Parent is: 
• Hispanic: 21.9  
• Adequate HL 
• Black: 67.2 
• White: 14.6 
• Other: 18.2 

Low HL: 
• Black: 55.5 
• White: 7.9 
• Other: 36.6 

Inc ome:  
NR 

Ins urance s tatus , %:  
Child has public insurance: 
• Total: 87.4  
• Adequate HL: 85.3 
• Low HL: 91.9 

E duc ation:  
NR 

Other c harac teris tics , %:  
Parent employed:  
• Total: 65.8  
• Adequate HL: 72.7 
• Low HL: 51 

Health literac y/numerac y levels , %:  
• Adequate: 67 
• Low: 33 
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Outcomes Results 
Main outc omes :  
• Number of symptom-free days over two weeks 
• Use of any urgent care in past yr 
• Unmet health care need in past yr 
• Parent experiences with reading/ filling out 

medical forms 
• Parent perception of child's overall health 
• Parent perception of asthma control 

C ovariates  us ed in multivariate analys is :  
• Child health insurance and parent  
• Employment, ethnicity, and race 

Des c ription of outc ome meas ures :  
• Self-report: # symptom-free days over 2 wks, use 

of any urgent care in past yr, unmet health care 
need in past yr (parent had to delay or not get 
health care for child when parent felt care was 
needed; or delay or not get prescriptions for child 
when parent felt they were needed), parent 
experiences with reading/ filling out medical forms 

• Parent perception of child's overall health 
(excellent/good, fair/poor), parent perception of 
asthma control, and degree of parent worry about 
the child's health 

• PACQLQ: parent-reported QoL, 13 items about 
impairment related to child’s asthma during past 
wk (emotional function and activity Items are 
scored on a 7-point Likert scale.  

• Other subscales used to measure dependent 
variables (previously validated):  

• Perceived need for asthma meds (e.g., ‘‘My 
child’s life would be impossible without their 
controller medicines’’) 

• Parent beliefs about asthma meds (BMQ) (e.g., 
‘‘My child’s controller medicines are a mystery to 
me’’’). Higher scores greater need or concern. 

• Treatment expectations, degree of parent 
optimism or pessimism about child’s asthma 
treatment (e.g., ‘‘I expect that my child can fully 
participate in gym and normal physical activity") 
Higher scores more positive expectations. 

• Ten items that describe parent perception of 
interactions with providers regarding child’s 
asthma. Higher scores represent greater worry or 
concern. 

• Four items measuring parent beliefs about when 
to seek care for child’s asthma. Higher scores 
indicate greater inclination to seek care 

Data s ource(s ) for outc omes :  
In-person interviews during home  
visits 

Attempts  for c ontrol for c onfounding:  
Multivariate regression 

 

Des c ribe res ults :  
In bivariate analyses, parent HL level was not related to 
different use of preventive asthma medicines or urgent care for 
the child, or BMQ concerns for the child. In adjusted analyses, 
low HL did significantly predict perception of child's health as 
more likely to be fair/poor, greater worry about child's health, 
lower PACQoL, greater perceived need for asthma medicines, 
lower expectations about asthma treatment, and perception of 
worse interactions with providers about the child’s asthma. HL 
was not related to BMQ concerns. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, %:  
• Used any preventive medicines: 66.9 
• Used any urgent care: 41.2 
• Any unmet health care need: 22.1 
• Child's health is fair/poor: 17.3 
• Worry more than other parents: 42.8 
• Asthma is not under good control: 82.4 
• Number of symptom free days, mean (SD): 8.02 (4.76) 
• Parent quality of life, mean (SD): 5.41 (1.17) 
• Treatment expectations, mean (SD): 3.06 (0.64) 
• Interactions with provider, mean (SD): 4.14 (0.52) 
• Parent beliefs about when to seek care, mean (SD): 3.83 

(0.86) 
• BMQ need for medicines, mean (SD): 16.56 (3.86) 
• BMQ concerns, mean (SD): 14.17 (3.70) 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, %:  
• Used any preventive medicines: 71.3 
• Used any urgent care: 40.9 
• Any unmet health care need: 18.9 
• Child's health is fair/poor: 39 
• Worry more than other parents: 60.7 
• Asthma is not under good control: 75.6 
• Number of symptom free days, mean (SD): 8.01 (4.98) 
• Parent quality of life (SD): 5.18 (1.36) 
• Treatment expectations, mean (SD): 2.82 (0.62) 
• Interactions with provider, mean (SD): 3.85 (0.5) 
• Parent beliefs about when to seek care, mean (SD): 3.90 

(0.84) 
• BMQ need for medicines, mean (SD): 18.15 (3.89) 
• BMQ concerns, mean (SD): 14.80 ( 4.11) 

Differenc e:  
Difference (unadjusted): 
• Used any preventive medicines: (P = 0.357) 
• Used any urgent care: (P > 0.999) 
• Any unmet health care need: (P = 0.483) 
• Asthma not under good control: (P = 0.094) 
• Number of symptom free days: (P = 0.99) 
• Parent beliefs about when to seek care: (P = 0.353) 
• Difference in BMQ concerns, Std. β (CI): 0.69 (-0.21-1.35) 
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Study Description Participant Characteristics 
Author, year: 
Shone et al., 200960 
(continued) 

Health literac y/numerac y levels , %:  
• Adequate: 67 
• Low: 33 

Meas urement tools  inc luding c utpoints :  
REALM:  
• Low HL: < 9th grade   
• Adequate: ≥ 9th grade 
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Outcomes Results 
Main outc omes :  

B linding:  
NR 

S tatis tical meas ures  us ed:  
• Bivariate analyses (chi-square and t-test) to 

identify associations between parent HL and 
dependent measures. 

• Multivariate logistic and linear regression analyses 
of dependent variables that were sig in bivariate 
analyses at a level of P<0.10. 

Difference (adjusted): 
• Child's health is fair/poor, OR (CI): 3.96 (2.4-6.4) 
• Worry more than other parents, OR (CI): 1.85 (1.2-2.8) 
• Parent quality of life, Std. β (CI): -0.097 (-0.51 - -0.004) 
• Treatment expectations, Std. β (CI): -0.15 (-0.3 - -0.7) 
• Interactions with provider, Std. β, (CI): -0.2 (-0.3 - -0.1)  
• BMQ need for medicines, Std. β (CI): 0.15 (0.4-0.2) 
• Difference in BMQ concerns, Std. β (CI): 0.69 (-0.21-1.35) 
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Study Description Participant Characteristics 
Author, year: 
Smith and Haggerty, 200361 

Research objective: 
Assess whether health literacy is associated 
with self-perceived health status 

Study design: 
Cross-sectional 

Study setting: 
University-affiliated family practice center in 
Montreal, Canada  

Meas urement period:  
November 1997 - December 1997 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• 18-85 years old 
• Had clinical encounters in English 

Excluded: 
• Too ill 
• Poor vision 

Sampling strategy: 
Convenience sample 

Sample size: 
229 
• Low, n = 15  
• Adequate, n = 214 

Age:   
• Mean: 47 
• Range: 18-85 

G ender, %:  
• Females: 61 

R ac e/E thnic ity:  
NR 

Inc ome:  
NR 

Ins urance s tatus :  
NR 

E duc ation, mean:  
• 13.5 years 

Other c harac teris tics , %:  
Maternal language: 
• English: 51 
• French: 12 
• Other: 37 
• Current smoker: 26.6 

Health literac y/numerac y levels , %:  
• Low: 6.5  
• Adequate: 93.5 

Meas urement tools  inc luding c utpoints :  
REALM 
• Low: ≤ 6th (0 - 44)  
• Adequate: > 6th grade (45+) 
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Outcomes Results 
Main outc omes :  
Perceived general health 

C ovariates  us ed in multivariate analys is :  
• Age 
• Smoking status 
• Maternal language 

Des c ription of outc ome meas ures :  
• COOP/WONCA Charts, based on Nelson's COOP 

Charts, measure primary care patients' 
perceptions of their overall health and well-being. 
Each category is illustrated with a pictogram and 
accompanying qualitative words. Patients are 
asked to rate each health dimension during the 
last two weeks on a scale from 1 (excellent) to 5 
(poor). To differentiate between current and 
overall health, they also asked patients to rate 
their health "today." Has been validated against 
other measures.  

• Perceived overall health measured on a scale 
from 1 excellent - 5 poor 

Data s ource(s ) for outc omes :  
In person interview administered  
by study staff 

Attempts  for c ontrol for c onfounding:  
Multivariable linear regression 

B linding:  
No 

S tatis tical meas ures  us ed:  
• Correlation analysis and multivariable linear 

regression controlling for observed confounders. 
To profile low-literacy patients, multivariable 
modeling used to find the best explanatory model 

Des c ribe res ults :  
Perceived general health was not significantly different 
between literacy groups. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
Perceived overall health: (mean score): 3.0 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
Perceived overall health (mean score): 3.3 

Differenc e:  
Perceived general health (adjusted), β (CI):  
-0.11 (-0.25-0.03) 
Not sig at P < 0.05 
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Study Description Participant Characteristics 
Author, year: 
Sudore et al., 200662 
(companion: Sudore et al., 200663) 

Research objective: 
Assess relationship between limited literacy 
and mortality in elders. 

Study design: 
Prospective cohort, retrospective analysis 

Study setting: 
Random sample of 70-79 year olds including 
white Medicare beneficiaries and black 
residents in designated ZIP code areas 
surrounding U of Pittsburgh and U of 
Tennessee, Memphis  

Meas urement period:  
• Baseline exam: May 1997-June 1998  
• Literacy assessment: 1999 
• Mortality data: July 1999-August 2004 

F ollow-up duration, mean, median:  
5.1 years, 4.2 years 

C ompletenes s  of follow-up:  
NR 

Eligibility criteria: 
Included: 
• Medicare eligible 
• Community dwelling 
• Age 70-79 
• Residence in designated study zip codes 

Excluded: 
• Difficulty walking one quarter of a mile 
• Difficulty climbing a flight of stairs 
• Difficulty performing basic activities of daily living 
• Cinical dementia 
• Inability to communicate with the interviewer 

Sampling strategy: 
Brochures mailed to random sample of residents in designated zip 
codes; then all eligible residents were contacted by phone to request 
participation. Recruited: 3,075, of these, 563 HL not assessed for 
various reasons 

Sample size: 
• 2,512 

Age, mean, range (S D):  
• 75.6, 71-82 (2.8) 

G ender, %:  
• Female: 52.0 
• Male: 48.0 

R ac e/E thnic ity, %:  
• Black: 38.1 

Inc ome, %:  
• > $50,000: 17.5 
• $25,000-$50,000: 33.3 
• $10,000-$25,000: 37.4 
• <$10,000: 11.9 

Ins urance s tatus , %:  
• Lack insurance for medications: 36.0% 

E duc ation, %:  
• Postgraduate: 12.9 
• College: 13.1 
• Vocational/some college: 23.9 
• High school: 27.8 
• < High school: 22.1 

Other c harac teris tics :  
• Self-rated health 
• Chronic diseases (cardiac disease, stroke, cancer, hypertension, 

diabetes, obesity) 
• Health-related behaviors (smoking, drinking) 
• Poor health care access (lack primary doctor, no flu shot in past 

12 months) 
• Poor psychosocial status 
• High depressive symptoms 
• Poor personal mastery 
• Lives alone 
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Outcomes Results 
Main outc omes :  
All-cause mortality 

C ovariates  us ed in multivariate analys is :  
• Demographics: age, race, gender, income, ed. 
• Health status: self-rated health, cardiac disease, 

stroke, cancer, hypertension, 
• Diabetes, obesity. 
• Health-related behaviors: Either former smoker 

(>100 cigarettes in lifetime) or current smoker 
• Drinking >1 alcoholic beverage per day 
• Poor health care access: lack of a regular doc or 

clinic, no flu shot within the past 12 months, no ins 
to cover meds 

• Psychosocial status: high depressive symptoms, 
poor personal mastery 

Des c ription of outc ome meas ures :  
• All-cause mortality 

Data s ource(s ) for outc omes :  
All-cause mortality identified by: 
• Notification of death during attempts to contact 

participants or by proxy, spouse, relative, or friend  
• Hospital records  
• Local obituaries  
• Social Security Death Index data 
(all deaths subsequently confirmed by 

Attempts  for c ontrol for c onfounding:  
Multivariable logistic regression 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• t-tests 
• Chi-square 
• Kaplan Meier survival curves 
• Cox proportional hazard models 
• Multivariable logistic regression 
• Propensity scoring 
 

Des c ribe res ults :  
Compared to participants with adequate literacy, those with 
limited literacy had a higher risk of death in fully adjusted and 
partially adjusted models. Similar results were found in sub-
populations identified by race, sex, and income. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, %:  
Adequate literacy, died: 10.6 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, %:  
Limited literacy, died,: 19.7 

Differenc e:  
Association between HL and mortality (adjusted): 
Partial adjustments, HR (CI): 
• Demographics: 1.83 (1.34-2.50) 
• Health status: 1.86 (1.47-2.35) 
• Health-related behaviors: 2.12 (1.69-2.67) 
• Poor health care access: 2.01 (1.59-2.55) 
• Poor psychological status: 1.96 (1.56-2.47) 
• Fully adjusted: 1.75 (1.27-2.41) 

Adjusted, after excluding participants with incident cognitive 
impairment, HR (CI): 
• 1.94 (1.37-2.74) 

Sub-population analysis: association between HL (0-8th grade 
vs. higher) and mortality (unadjusted), HR (CI): 
• White: 2.36 (1.63-3.42) 
• Black: 1.66 (1.28-2.29)  
• Men: 2.01 (1.51-2.67) 
• Women: 1.77 (1.20-2.62) 
• ≥HS: HR, 2.27 (1.67-3.09) 
• <HS: 1.77 (1.10-2.81) 
• ≥$10,000 annual income, HR (CI): 2.06 (1.60-2.64) 
• <$10,000 annual income, HR (CI): 1.86 (0.96-3.60) 
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Study Description Participant Characteristics 
Author, year: 
Sudore et al., 200662 
(companion: Sudore et al., 200663) 
(continued) 

Health literac y/numerac y levels , %:  
• Limited literacy (<9th grade): 23.7 
• Adequate literacy (≥9th grade): 76.3 

Meas urement tools  inc luding c utpoints :  
REALM: 
• < 3rd grade (0-18) 
• 4th-6th grade (19-44) 
• 7th-8th grade (45-60) 
• > 9th grade (61-66) 
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Outcomes Results 
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Study Description Participant Characteristics 
Author, year: 
Sudore et al., 200663 
(Companion: Sudore et al., 200662) 

Research objective: 
Determine relationship between health 
literacy, demographics and access to health 
care 

Study design: 
Cross-sectional (participants part of larger 
prospective cohort study-Health ABC Study) 

Study setting: 
• In-clinic assessment in Memphis (49%) and 

Pittsburgh (51%) areas 
• Well-functioning, Medicare recipients living 

in the community with multiple sources of 
medical care  

Meas urement period:  
One time (1999/2000) 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• Medicare eligible 
• English-speaking 
• Community-dwelling 
• Part of health ABC Study 

Excluded: 
• Self-reported difficulty walking 1/4 mile  
• Climbing a flight of stairs 
• Performing basic activities of daily living 
• Clinical dementia 

Sampling strategy: 
All persons in ABC study who participated in the clinic interview 

Sample size: 
• 2,512 

Age (mean and range) (S D):  
• 76 (2.8)  
• Range: 71-82 

G ender, %:  
• Males: 48 

R ac e/E thnic ity, %:  
• Black: 38  
• White: 62 

Inc ome, %:  
• <$10,000: 12 

Ins urance s tatus , %:  
• Medicare eligible: 100 

E duc ation, %:  
• <HS: 22 

Other c harac teris tics :  
NR 

Health literac y/numerac y levels , %:  
• Limited: 24 
• Memphis: 32  
• Pittsburgh: 16  
• 0-6th grade: 8 
• 7-8th grade: 15 
• ≥9th grade: 76 

Meas urement tools  inc luding c utpoints :  
REALM:   
• 0-6th grade 
• 7-8th grade 
• ≥9th grade      
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Outcomes Results 
Main outc omes :  
• Health status 
• Poor health 
• Hypertension 
• Diabetes 
• Obesity 
• Depression 

Access to care including: 
• No doctor/clinic 
• No influenza shot in 12 months 
• No insurance for medication 
• Composite access measure is any of the 3 above 

C ovariates  us ed in multivariate analys is :  
• Demographics (age, race, sex, income) 
• Study site 
• Self-rated health status 
• Comorbidities (cardiac disease, stroke, cancer, 

hypertension, diabetes, obesity, high depressive 
symptoms) 

Des c ription of outc ome meas ures :  
• Dichotomous for yes/no outcomes 

Data s ource(s ) for outc omes :  
• Health status measured through self-reported 

physician diagnosis, clinical data, and medication 
use.  

• Obesity measured through BMI. 
• Depression measured through CES-D 
• Survey self report 

Attempts  for c ontrol for c onfounding:  
Multivariate analysis 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• Analysis of variance for continuous variables 
• Chi-square for dichotomous variables 
• Logistic regression for multivariate analysis 
 

Des c ribe res ults :  
Those with lower HL had significantly worse health status in 
unadjusted analyses. including poor health, hypertension, 
diabetes, obesity, and depression  

In relation to access to health care measures, lowest literacy 
group had significantly less access than the highest literacy 
group on 3 out of 4 measures. 7th-8th grade literacy group did 
not differ significantly from higher literacy group in any access 
measures 

Outcomes for 0-6th grade versus ≥9th grade sig after education 
added to the models. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, %:  
>9th grade 
Health Status: 
• Poor health: 13.9 
• Hypertension: 54.7 
• Diabetes: 14.6 
• Obesity: 23.0 
• Depression: 1.6  

Access: 
• No doctor/clinic: NR 
• No influenza shot in 12 months: NR 
• No insurance for medications: NR 
• Composite access measure: NR 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, %:  
7th-8th grade 
Health Status: 
• Poor health: 28.0 
• Hypertension: 63.2 
• Diabetes: 25.6 
• Obesity: 32.1 
• Depression: 2.9  

Access: 
• No doctor/clinic: NR 
• No influenza shot in 12 months: NR 
• No insurance for medications: NR 
• Composite access measure: NR 

0-6th grade 
Health Status: 
• Poor health: 32.6 
• Hypertension: 61.8 
• Diabetes: 24.5 
• Obesity: 29.3 
• Depression:- 5.7  

Access: 
• No doctor/clinic: NR 
• No influenza shot in 12 months: NR 
• No insurance for medications: NR 
• Composite access measure: NR 
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Study Description Participant Characteristics 
Author, year: 
Sudore et al., 200663 
(Companion: Sudore et al., 200662) 
(continued) 
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Outcomes Results 
 

Differenc e:  
Poor health (unadjusted): 
• 0-6th and 7-8th grade versus ≥ 9th grade: OR, 2.60, 95% CI, 

2.09- 3.23 

Hypertension (unadjusted): 
• 0-6th and 7-8th grade versus ≥ 9th grade, OR (CI): 1.39 

(1.25-1.68) 

Diabetes Mellitus (unadjusted): 
• 0-6th and 7-8th grade versus ≥ 9th grade, OR (CI): 1.98 

(1.58-2.48) 

Obesity (unadjusted): 
• 0-6th and 7-8th grade versus ≥ 9th grade, OR (CI): 1.51 

(1.23-1.85) 

Depression (unadjusted): 
• 0-6th and 7-8th grade versus ≥ 9th grade, OR (CI): 2.54 

(1.47-4.42) 

Access: 
No doctor/clinic (adjusted), OR (CI): 
• 0-6th grade versus ≥ 9th grade: 1.27 (0.69-2.33) 
• 7-8th grade versus ≥ 9th grade: 1.11 (0.67-1.86) 

No influenza shot in 12 months (adjusted), OR (CI): 
• 0-6th grade versus ≥ 9th grade: 1.70 (1.20-2.41) 
• 7-8th grade versus ≥ 9th grade: 1.06 (0.80-1.41) 

No insurance for medication (adjusted), OR (CI): 
• 0-6th grade versus ≥ 9th grade: 1.73 (1.23-2.43) 
• 7-8th grade versus ≥ 9th grade: 1.03 (0.80-1.33) 

Composite access measure (adjusted), OR (CI): 
• 0-6th grade versus ≥ 9th grade: 1.95 (1.33-2.85) 
• 7-8th grade versus ≥ 9th grade: 0.95 (0.74-1.23) 
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Study Description Participant Characteristics 
Author, year: 
Tang et al., 2007 64 

Research objective: 
Determine if health literacy is associated with 
HbA1C levels 

Study design: 
• Cross-sectional survey  
• And medical chart review 

Study setting: 
• Diabetes education management   
• Center of a public hospital in Hong Kong  

Meas urement period:  
30 min interviews from Sept 2005 to Feb 2006 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• Type 2 DM 
• ≥18 
• Able to read and wrote Chinese 
• Able to give informed consent 

Excluded: 
• < 20/100 vision 
• Unintelligible speech 
• Overt psychiatric illness 

Sampling strategy: 
Convenience 

Sample size: 
• 149 

Age (range):  
• 59.8 (27-90) 

G ender, %:  
• Females: 45.6 

R ac e/E thnic ity:  
NR (assumed 100% Chinese) 

Inc ome:  
NR 

Ins urance s tatus , %:  
• No insurance: 66.4 

E duc ation, %:  
• No formal:12.8 
• Primary: 43 
• Junior secondary: 28.9 
• Senior secondary: 10.7 
• ≥ College: 4.7 

Other c harac teris tics , %:  
• Receiving diabetes education: 63.1 

Diabetes treatment: 
• Diet only: 8.7 
• Diet and oral anti-diabetic drug (OAD): 85.2 
• Diet, OAD and insulin therapy: 2.7 
• Diet and insulin therapy: 3.4 

Health literac y/numerac y levels :  
NR 

Meas urement tools  inc luding c utpoints :  
Chinese S-TOFHLA  
• (validation part of the study) 
• Inadequate: 0-58  
• Marginal: 59-66 
• Adequate: 67-100 
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Outcomes Results 
Main outc omes :  
HbA1C 

C ovariates  us ed in multivariate analys is :  
• Gender  
• Insurance 
• Duration of diabetes 
• Patient awareness score  
• C-SDSCA (management of diabetes) 

Des c ription of outc ome meas ures :  
• HbA1C 

Data s ource(s ) for outc omes :  
Medical records 

Attempts  for c ontrol for c onfounding:  
Univariate analysis of variables associated with 
HbA1C followed by step-wise multivariate 
regression analysis 

B linding:  
NA 

S tatis tical meas ures  us ed:  
• Univariate: Spearman's coefficient (rs) was used 

to examine whether there was an association 
between health literacy, complication awareness 
factors and HbA1C level 

• Multivariate: Stepwise regression analysis to 
examine factors predictive of patients' HbA 

Des c ribe res ults :  
Higher HL was significantly associated with lower HbA1C levels 
in adjusted model. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
NR 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
NR 

Differenc e:  
HbA1C level (adjusted): B, -0.12, P < 0.001 
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Study Description Participant Characteristics 
Author, year: 
Torres and Marks, 200965 

Research objective: 
Examine relationships among health literacy, 
self-efficacy, and behavioral intent concerning 
hormone therapy. 

Study design: 
Cross-sectional 

Study setting: 
Nagle Family Health Center, Washington 
Heights/Inwood section of New York City  

Meas urement period:  
August to September, 2005 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• NR 

Excluded: 
• NR 

Sampling strategy: 
Convenience 

Sample size: 
• 106 

Age, mean (S D):  
• 52.58 (5.35) 

G ender:  
• Females: 100% 

R ac e/E thnic ity, %:  
• Hispanic: 75 
• White: 23 
• Black: 2 

Inc ome:  
NR 

Ins urance s tatus :  
NR 

E duc ation, %:  
• Elementary school: 13 
• High School or GED: 60 
• Some college: 19 
• Bachelor's degree: 4 
• No response: 4 

Other c harac teris tics , %:  
Length of time with current providers: 
• Less than one month: 1 
• 1-6 months: 14 
• 7-11 months: 44 
• 1-2 years: 35 
• 3-5 years: 4 
• More than 5 years: 1 
• No response: 1 

Discussion about hormone therapy with provider: 
• Yes: 9 
• No: 37 
• Don’t recall: 51 
• No response: 3 

Marital status: 
• Married: 52 
• Single: 8 
• Widowed: 10 
• Divorced or separated: 30 
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Outcomes Results 
Main outc omes :  
• Self-Efficacy (SD): 26.85 (7.81) 
• Behavioral intent regarding hormone therapy 

C ovariates  us ed in multivariate analys is :  
• Age 
• Current knowledge of hormone therapy 
• Education 
• Marital status 
• Race 

Des c ription of outc ome meas ures :  
• Self-efficacy: 11 question scale rating self-

confidence or belief in one's ability to make 
decisions 

• Behavioral intent concerning hormone therapy: 0-
10 scale rating certainty with which woman would 
choose hormone therapy 

Data s ource(s ) for outc omes :  
Survey questionnaire 

Attempts  for c ontrol for c onfounding:  
Multivariate analysis 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• Bivariate correlations 
• Pearson's correlation tests 
• Stepwise regression 
 

Des c ribe res ults :  
A statistically significant (unadjusted) positive correlation 
between health literacy and self-efficacy was observed.  

In adjusted model, self-efficacy and health literacy explain 75% 
of variance in behavioral intent, controlling for age, knowledge 
of hormone therapy, education, marital status, and race. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
NR 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
NR 

Differenc e:  
• Self efficacy correlated with health literacy (unadjusted): 

0.70, P < 0.01 
• Behavioral intent: Health literacy explains 9% of R2 variance 

when entered as step 2 of stepwise regression after self-
efficacy explained 66% (adjusted): (P < 0.05). Direction of 
relationship not presented. 
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Study Description Participant Characteristics 
Author, year: 
Torres and Marks, 200965 
(continued) 

Health literac y/numerac y levels , %:  
• Mean (SD): 19.66 (7.15) 
• Inadequate: 46  
• Marginal: 18 
• Adequate: 36 

Meas urement tools  inc luding c utpoints :  
sTOFHLA: 
• Inadequate: 0-16  
• Marginal: 17-22 
• Adequate: 23-26 
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Outcomes Results 
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Study Description Participant Characteristics 
Author, year: 
von Wagner, 200966 

Research objective: 
Aimed to document association between 
health literacy and willingness and ability to 
seek information about new CRC screening 
program in UK. Aimed to assess self-efficacy 
for screening to determine impact of health lit 

Study design: 
Cross-sectional 

Study setting: 
Study sessions were conducted in a private 
room at the Department of Epidemiology, 
University College London  

Meas urement period:  
• Participants reported on key demographic 

characteristics (age, gender, education, 
employment, race and ethnicity) 

• Information seeking: Participants read 
information about the UK CRC screening 
program and FOBT screening kit using an 
interactive com 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• Aged 50-69 years 
• No prior participation in the screening 

Excluded: 
• NR 

Sampling strategy: 
Investigators invited 144 members from Health Behavior Research 
Centre Participant Panel; 86 (60%) agreed to participate; 12 
participants recruited by snowballing from primary recruits 

Sample size: 
Total Sample: 96 
• 144 Recruited from Participant Panel, 86 agreed to participate 
• 12 From snowball sample 
• 2 Excluded (prior screening participation; over age 70) 

Age, mean (S D), range, median:   
• 54.2 (4.3) - Table 
• 59.8 (4.3)- In text 
• Range: 52-69 
• Median: 59 

G ender, %:  
• Females: 66.7 

R ac e/E thnic ity, %:  
• Non-white: 19.8 

Inc ome:  
NR 

Ins urance s tatus :  
NR 

E duc ation, %:  
• <University: 33.3 

Other c harac teris tics , %:  
• Retired or unemployed: 38.9 

Health literac y/numerac y levels :  
• Mean (SD): 92.19 (9.79)  
• Range: 26-100 
• Median: 95 

Meas urement tools  inc luding c utpoints :  
UK-TOFHLA 
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Outcomes Results 
Main outc omes :  
• Information seeking: number of times participants 

accessed information links in an interactive 
computer menu  

• Effort (average reading time per information link): 
Divided the total amount of time participants spent 
in the information menu by the number of 

C ovariates  us ed in multivariate analys is :  
• Demographics (age, gender, ethnicity and 

employment status) 

Des c ription of outc ome meas ures :  
• Information seeking: numerical count 
• Effort: numerical average 
• Comprehension: composite scale (3 questions 

excluded from final analyses b/c >80% answered 
them correctly) 

• Self-efficacy: 5-point ordinal scale (1=strong 
disagree 5=strong agree) 

Data s ource(s ) for outc omes :  
• Information seeking: computer clicks (clicking on 

links pops up new windows)  
• Comprehension and self-efficacy: survey self-

report 

Attempts  for c ontrol for c onfounding:  
Multivariate linear regression 

B linding:  
NA 

S tatis tical meas ures  us ed:  
• Bivariate analyses 
• Multivariate linear regression 
• Dichotomized race and ethnicity (white vs. non-

white) and employment status (employed vs. 
retired or unemployed) in multivariate analyses 

• Tested for impact of outliers (defined as standard 
residuals >2) 

 

Des c ribe res ults :  
Information-seeking (unadjusted): 
• # links open (SD): 7.19 (3.25)  
• Range: 0-11 
• Median: 7 
• Participants with lower health literacy scores opened fewer 

links, r = 0.18, P = 0.07 

Processing Effort (unadjusted), mean (SD): 
• Reading time per link: 00:34 (00:25)  
• Range: 00:13-02:52  
• Median: 00:25 
• Health literacy scores were significantly associated with 

reading time; participants with lower health literacy scores 
took longer to read individual informational links, r= -0.57, P 
< 0.001 

Comprehension (unadjusted), mean (SD): 
• CRC screening knowledge 3.30 (1.64)  
• Range: 0-7 
• Median: 3 
• No significant association between health literacy and CRC 

screening knowledge, r = -0.05, P = 0.64 

Self-efficacy (unadjusted), mean (SD): 
• Perceived ability to take part in BCSP 17.85 (2.03)  
• Range: 9-15 
• Median: 18.5 [reported range and median seem questionable 

given median is larger than upper bound of range] 
• Health Literacy is significantly associated with self-efficacy, r 

= 0.33, (P < 0.001) 

Information seeking (adjusted), β (CI): 
• Participants with lower health literacy opened fewer links: 

0.079 (0.001-0.157)  
• Effort (adjusted), β (CI): 
• Participants with lower health literacy take more time per link, 

β (CI): -0.965 (-1.457- -0.473)  

Self-efficacy for CRC screening participation (adjusted), β (CI): 
• Performing well on the UK-TOFHLA was predictive of higher 

self-efficacy for participating in CRC screening: 0.041 (0.007-
0.076)  

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
NA 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
NA 

Differenc e:  
NA 
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Study Description Participant Characteristics 
Author, year: 
Waite et al., 200848 
(companions: Osborn et al., 200746; Wolf et 
al., 200747) 

Research objective: 
Examine whether social stigma is possible 
mediator to relationship between literacy and 
self-reported HIV medication adherence. 

Study design: 
Cross-sectional 

Study setting: 
Infectious disease clinics in Shreveport, 
Louisiana and Chicago, Illinois  

Meas urement period:  
June - September, 2001 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• Receiving one or more antiretroviral medications 

Excluded: 
• Patient on regimen for less than 2 weeks 
• Patients with blindness or impaired vision not correctable with 

glasses, dementia, deafness or hearing problems not correctable 
with hearing aid, or too ill to participate in survey 

Sampling strategy: 
Consecutive series of HIV-infected patients receiving medical care 
at one of the infectious disease clinics 

Sample size: 
• 204 

Age, mean:  
• 40.1 

G ender, %:  
• Males: 79.9 

R ac e/E thnic ity, %:  
• AA: 45.1 

Inc ome, %:  
• <$800/month: 39.7 

Ins urance s tatus , %:  
• Uninsured: 27.5 

E duc ation, %:  
• Some college education: 60 

Other c harac teris tics , %:  
• Unemployed: 55.9 
• Also being treated for non-HIV related chronic illness: 52.5 
• Mental health services: nearly one-third 
• Substance abuse: 9.3 

Health literac y/numerac y levels , %:  
• Low: 11.3 
• Marginal: 20.1 
• Adequate: 68.6 

Meas urement tools  inc luding c utpoints :  
REALM: 
• low: 0 - 44   
• Marginal: 45 - 60  
• Adequate: 61 - 66 
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Outcomes Results 
Main outc omes :  
Medication adherence 

C ovariates  us ed in multivariate analys is :  
• Stigma concerns 
• Age 
• Gender 
• Site 
• Employment status 
• Number of medications in HIV regimen 
• Number of non-HIV prescription medications 

taken 
• Comorbid chronic condition 
• Treatment for mental health condition 
• Treatment for substance abuse 

Des c ription of outc ome meas ures :  
Medication adherence - Administered Patient 
Medication Adherence Questionnaire, asked to 
identify the medications in their current regimen, as 
well as self-report any recent missed doses (in last 
four days) using pages that contained names and 
color photographs of common HIV medications 

Data s ource(s ) for outc omes :  
Patient survey (self-report) 

Attempts  for c ontrol for c onfounding:  
Multivariate analysis 

B linding:  
No 

S tatis tical meas ures  us ed:  
• Logistic regression 
• Mediation analysis 
 

Des c ribe res ults :  
Patients with low literacy were more likely to report medication 
nonadherence until stigma is entered into the model, then 
significance of literacy disappears, indicating that perceived 
social stigma mediates the relationship between health literacy 
and medication adherence. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
Non-adherence in past 4 days 
1 or more missed doses, %: 30 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
• Non-adherence in past 4 days  
• Marginal:  

– 1 or more missed doses: 19.5 
• Low: 

– 1 or more missed doses: 52.2 

Differenc e:  
Adjusted:  
Model 1: 
• (Model does not include social stigma) 
• Difference in Adherence (Low vs. Adequate), OR (CI): 3.3 

(1.3-8.7)  
• Difference in Adherence (Marginal vs. Adequate), OR (CI): 

2.1 (0.8-5.5) 

Model 2: 
• (Model does not include health literacy) 
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Study Description Participant Characteristics 
Author, year: 
Walker et al., 200767 

Research objective: 
Intervention:  
• Determine effectiveness of a pictorial ‘mind 

map’ together with ARC booklet for 
imparting knowledge to participants with 
rheumatoid arthritis, and to relate this to 
participant reading ability 

Study design: 
RCT 

Study setting: 
Participants recruited in three 
hospital Rheumatology departments in the 
UK.  

Meas urement period:  
NR 

F ollow-up duration:  
1 week 

C ompletenes s  of follow-up:  
NR 

Eligibility criteria: 
Included: 
• Patients diagnosed by their Rheumatologist as having rheumatoid 

arthritis and willing to take part in the study 

Excluded: 
• NR 

Sampling strategy: 
Convenience sample 

Sample size: 
363 
• Intervention, n = 175 
• Control, n = 188 

Age, mean (S D):  
• Intervention: 61.96 (12.23) 
• Control: 61.57 (11.64) 

G ender, % F :  
• Overall: 70.5 
• Intervention: 71.4 
• Control: 69.7 

R ac e/E thnic ity:  
NR 

Inc ome:  
NR 

Ins urance s tatus :  
NR 

E duc ation, %:  
• HS or equiv: 85 
• 7th–8th: apprx.: 11 
• < 7th: < 4  

*NR by intervention group 

Other c harac teris tics :  
Disease duration, Mean (SD) 
• Intervention: 13.7 (10.27) 
• Control: 12.76 (10.85) 
• English is 1st language: 97% 

*NR by intervention group 

Health literac y/numerac y levels :  
Overall 
• REALM < 60, %: 15 
• REALM < 45, %: 4 
• REALM score, Mean (SD) 
• Intervention: 62.26 (9.12) 
• Control: 63.28 (7.96) 

Meas urement tools  inc luding c utpoints :  
For the intervention: 
• REALM as a continuous variable 
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Outcomes Results 
Main outc omes :  
• KSQ 
• Anxiety 
• Depression 

C ovariates  us ed in multivariate analys is :  
• None 

Des c ription of outc ome meas ures :  
• KSQ: The KSQ was adapted from an existing 

rheumatoid arthritis knowledge questionnaire for 
use in clinical settings. Eight sections comprised 
40, true/false statements. Scoring system was +1 
if correct, 0 if not completed or don’t know, and -1 
if incorrect. Possible scores ranged from -40 to 
+40. KSQ administered pre-intervention and post-
intervention by telephone. 

• Depression and Anxiety: Patients performed 
Hospital Anxiety and Depression scale (HAQ and 
HAD) See Zigmond Acta Psychiatric Scand 1983; 
67: 361-70. See Fries. Arthritis Rheum 1980; 23: 
137-45. 

Data s ource(s ) for outc omes :  
• KSQ: pre-intervention, not clear if administered as 

a written survey or interview; post-intervention, 
interviewed by telephone.  

• HAQ/HAD: it isn't clear if administered as written 
survey or interview. 

Attempts  for c ontrol for c onfounding:  
• Randomization 
• ANOVA 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• Mann-Whitney U test used to compare mean 

increases in knowledge between the intervention 
and control groups. 

• Univariate analysis of variance with difference 
between KSQ scores as the dependent variable 
and REALM score, age,intervention group, 
depression 

 

Des c ribe res ults :  
No statistically significant difference in knowledge gained 
between participants who received mind map and booklet and 
those who received booklet only. People with higher REALM 
scores gained more knowledge, regardless of whether they 
were in intervention or control.  

Poor readers were significantly more anxious and more 
depressed than the good readers. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
KQ2 (Control group) 
• Increase in knowledge, mean (CI): 6.56 (3.36-8.75)  

KQ1 (good reader)* 
• Depression, mean (CI): 6.5 (5.9-7.0*) 
• Anxiety, mean (CI): 7.7 (7.1-8.2*) 

*read from a figure 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
KQ2 (Intervention group) 
• Increase in knowledge, mean (CI): 6.45 (3.78-10) 

KQ1 (poor reader)* 
• Depression, mean, (CI): 8.1 (6.8-9.5*) 
• Anxiety, mean, (CI): 9.4 (7.9-10.8*) 

*read from a figure 

Differenc e:  
KQ2 
Difference in increase in knowledge between intervention and 
control groups:  
• Mann-Whitney U-statistic -0.91, (P > 0.3) 
• Significance of difference between scores by REALM 

(adjusted): (P < .003) - REALM score was the only significant 
predictor variable from the analysis of variance 

KQ1  
• Anxiety: (P = 0.03)  
• Depressed: (P = 0.01) 
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Study Description Participant Characteristics 
Author, year: 
Walker et al., 200767 
(continued) 

For the health outcomes of Depression and Anxiety: 
• REALM ≥60: good readers 
• REALM < 60: poor readers 
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Study Description Participant Characteristics 
Author, year: 
Weiss and Palmer, 200468 

Research objective: 
Determine effectiveness of a pictorial ‘mind 
map’ together with ARC booklet for imparting 
knowledge to participants with rheumatoid 
arthritis, and to relate this to participant 
reading ability 

Study design: 
Secondary analysis of cross-sectional survey,  
retrospective review of records 

Study setting: 
Medicaid subjects in Arizona  

Meas urement period:  
1992 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• Enrolled in a Medicaid managed-care plan based on medical 

need or medical indigence, English or Spanish speaking, ≥ 18 
years old 

Excluded: 
• Enrolled due to pregnancy 

Sampling strategy: 
Computer-generated, random sample 

Sample size: 
• 74 

Age (mean and range):  
• 49.9 (21-77) 

G ender, %:  
• Females: 28.4 

R ac e/E thnic ity, %:  
• Hispanic: 52.1 
• White: 37 
• Other: 10.9 

Inc ome:  
NR 

Ins urance s tatus , %:  
• Medicaid: 100 

E duc ation, mean (S D):  
• 9.1 (4), (0-13) 

Other c harac teris tics :  
• Unemployed, %: 78.4                

Self-Assessment of Health, %:  
• Excellent: 6.8 
• Good: 23.3 
• Fair: 45.2 
• Poor: 24.7 

Lang. of Best Reading Skill: 
• English: 72.9 
• Spanish: 27 

Health literac y/numerac y levels , %:  
• Low: 24.32 
• Higher: 75.68 

Meas urement tools  inc luding c utpoints :  
IDR: scores 0-8, equivalent to grade reading level.  
• Low literacy: ≤ 3rd grade  
• Higher literacy: ≥ 4th grade 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Outcomes Results 
Main outc omes :  
Total medical care charges 

C ovariates  us ed in multivariate analys is :  
• Age 
• Ethnic group 
• Health status  
• (Education used in separate analysis and found 

not to be a significant predictor of costs) 

Des c ription of outc ome meas ures :  
Sum of health plan billing charges: hospital, ED, 
short-term nursing home, and physician care, 
outpatient and inpatient charges for laboratory, 
radiographs, pharmacy, and durable medical 
equipment. 

Data s ource(s ) for outc omes :  
In person interviews, billing records 

Attempts  for c ontrol for c onfounding:  
Multivariable analysis 

B linding:  
NA 

S tatis tical meas ures  us ed:  
• t-tests measured differences in health care costs 

between low- and higher literacy groups.  
• Multivariable analysis to control for potential 

confounders 
 

Des c ribe res ults :  
Participants in low literacy group generated higher charges for 
health care than those in higher literacy group, after controlling 
for potential confounders. A separate analysis predicting effect 
of education (not controlling for health lit) found education not 
significant. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
• Total charges, mean (range): $2,890 ($0-$38,957) 
• Inpatient charges, mean (range): $824 ($0-$18,135) 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
• Total charges, mean (range): $10,688 ($0-$95,002) 
• Inpatient charges, mean (range) $7,038 ($0-$76,884) 

Differenc e:  
Difference between high and low literacy groups (adjusted): (P 
= 0.037) 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
White et al., 200811 
(companion: Bennett et al., 200910) 

Research objective: 
Assess relationship between health literacy 
and utilization of preventive health services 
among nationally representative US sample 

Study design: 
Cross-sectional survey 

Study setting: 
Nationally representative US sample living in 
households  

Meas urement period:  
90 minute interviews from March 2003 to 
January 2004 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• ≥ 16  
• Living in a US household 

Excluded: 
• Inmates 
• Unable to be interviewed because of a language barrier 
• Unable to be interviewed because of a mental illness 

Sampling strategy: 
4-stage stratified area design to select a nationally representative 
sample 

Sample size: 
• 18,100 

Age (mean and range), %:  
• Mean age:  44 years 
• 16-39 years: 44 
• 40-64 years: 41% 
• >65 years: 15 

G ender, %:  
• Females: 52 

R ac e/E thnic ity, %:  
• White: 71  
• Black: 11  
• Hispanic: 12  
• Other: 6 

Inc ome, %:  
• Below poverty: 17 
• 100-175% poverty: 18  
• >175% poverty: 64 

Ins urance s tatus , %:  
• Uninsured: >18 

E duc ation:  
NR 

Other c harac teris tics , %:  
• Reported poor health: 4 
• Reported fair health: 11 
• Reported good to excellent health: 86 
• Average oral reading fluency: 154 words read correctly/minute 

Health literac y/numerac y levels , %:  
• Basic or below basic: 36 
• Intermediate: 53 
• Proficient: 12 

Meas urement tools  inc luding c utpoints :  
• NAAL: measures functional health literacy (prose, quantitative, 

and document literacy)  
• Grouped into below basic, basic, intermediate and proficient 

literacy level 
• Oral Reading Fluency instrument: Reading aloud, in English 150-

200 words measured as correct words read/minute 
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Outcomes Results 
Main outc omes :  
Preventive health care (dental check-up, vision 
check, osteoporosis screening, colon cancer 
screening, pneumonia shot, flu shot, pap smear, 
mammogram, prostate cancer screening) 

C ovariates  us ed in multivariate analys is :  
• Age 
• Gender 
• Race  
• Poverty level  
• Insurance status  
• Self-reported health status 
• Oral reading fluency 

Des c ription of outc ome meas ures :  
• Self-report 

Data s ource(s ) for outc omes :  
Interview 

Attempts  for c ontrol for c onfounding:  
Marginal maximum likelihood probit regression 
analyses 

B linding:  
NA 

S tatis tical meas ures  us ed:  
MML probit regression analyses: Represents each 
respondent's literacy proficiency as a probability 
distribution rather than assigning a literacy score 

Des c ribe res ults :  
Adults under 40: Low health literacy was related to decreased 
probability of having a pap smear and a vision check-up, and 
an increased probability of having a flu shot. It was not 
associated with dental check-ups, P<0.05 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
NA 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
NA 

Differenc e:  
NA 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Wolf et al., 20056 
(companions:Gazmararian, 2006;2 Wolf et al., 
2007;3 Baker et al., 2007;4 Howard et al., 
2006;5 Baker et al., 2008;7 Howard et al., 
2005;8 Baker et al., 2004;1) 

Research objective: 
Investigate relationship between health 
literacy and functional health status among 
cohort of new Medicare managed care 
enrollees from 4 US cities 

Study design: 
Cross-sectional 

Study setting: 
In-person in-home interviews with and 
subsequent claims data for enrollees in 
Cleveland, Houston, Tampa, and south 
Florida (including Ft. Lauderdale and Miami)  

Meas urement period:  
Interviews occurred May 1997-December 
1997 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  

Eligibility criteria: 
Included: 
• Medicare managed-care enrollee 
• 65+  
• Enrolled in Prudential HealthCare 3 months or more 

Excluded: 
• Not comfortable speaking English or Spanish 
• Blind or severely impaired vision not correctable with eyeglasses 
• Living in a nursing home 
• Missed 1 or more screening questions for severe cognitive 

impairment (not able to correctly identify year, month, state, year 
of their birth, or home address) 

Sampling strategy: 
Convenience sample of consecutive new Medicare managed-care 
enrollees 

Sample size: 
• 2,923 

Age (mean and range):  
71  

By health literacy level:  
Adequate, %: 
• 65-69 - 44.3 
• 70-74 - 28.2 
• 75-79 - 17.3 
• 80-84 - 8.0 
• > 85 - 2.2  

Marginal, %: 
• 65-69 - 29.4 
• 70-74 - 26.1 
• 75-79 - 23.9 
• 80-84 - 15.2 
• > 85 - 5.6  

Inadequate, %: 
• 65-69 - 24.5 
• 70-74 - 25.6 
• 75-79 - 22.5 
• 80-84 - 16 

G ender, %:  
Female by HL status:  
• Adequate: 58.4  
• Marginal: 53.6  
• Inadequate: 59.0 

R ac e/E thnic ity, %:  
By HL status:  
Adequate:  
• White: 83.6 
• AA: 6.5 
• Hispanic English-speaking: 1.8     
• Hispanic Spanish-speaking: 7.0   
• Other: 1.1  
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Outcomes Results 
Main outc omes :  
• Self-rated physical and mental health functioning 
• Self-reported chronic conditions 
• Activity of daily living limitations 

C ovariates  us ed in multivariate analys is :  
• Age 
• Sex 
• Race/ethnicity  
• Income  
• Education  
• Tobacco  
• Alcohol consumption 
• Self-reported comorbid conditions  
• Site 

Des c ription of outc ome meas ures :  
• Self-rated physical and mental health functioning 

measured by Medical Outcomes Study 36-Item 
SF-36 subscales 

• Chronic conditions (hypertension, diabetes, 
coronary artery disease, heart failure, bronchitis or 
emphysema, asthma, arthritis, cancer) self-
reported in in-person interview 

• Activity limitations measured by, instrumental 
activities of daily living, activities of daily living, 
limitations in activity because of physical health, 
fewer accomplishments because of physical 
health, and pain that "quite a bit" or "extremely" 
interfered with normal work activities 

Data s ource(s ) for outc omes :  
In-person orally administered survey 

Attempts  for c ontrol for c onfounding:  
Multivariate logistic regression 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• Chi-square, logistic regression, linear regression 
 

Des c ribe res ults :  
In adjusted models, in relation to chronic conditions, enrollees 
with inadequate HL were sig more likely to report having 
diabetes and heart failure, significantly lower self-reported 
physical funtion and mental health scores, and were more likely 
to have limitations in IADLs, ADLs, limitations because of 
physical health, fewer accomplishments because of physical 
health, and pain that interfered with work. Those with marginal 
HL did not report any increased prevalence of chronic diseases 
compared to those with adequate HL, showed reduced physical 
and mental health functioning only in models that did not adjust 
for eduction, and were more likely to have limitations in IADLs, 
ADLs, and limitations and fewer accomplishments due to 
physical health in fully adjusted models. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
• Hypertension, %: 43.3 
• Diabetes, %: 12.8 
• Coronary artery disease, %: 7.6 
• Heart failure, %: 3.8 
• Bronchitis or emphysema, %: 13.5 
• Asthma, %: 7.3 
• Arthritis, %: 50.1 
• Cancer, %: 6.0 
• Physical function mean score: 78.0+24.6 
• Mental health mean score: 84.0+16.1 

Smoking, %: 
• Never: 38.6  
• Former: 49.0 
• Current: 12.4 

Current alcohol use, %: 
• None: 57.9 
• Light to moderate: 38.0 
• Heavy: 4.1 

BMI, %: 
• <18.5: 4.3 
• 18.5-24.9: 56.8 
• 25.0-29.9: 26.8 
• >30.0: 12.1 

Effect in exposure (i.e., low/moderate literacy) or intervention: 
Inadequate -Prevalence of self-reported conditions, %: 
• Hypertension: 49.9 
• Diabetes: 18.7 
• Coronary artery disease: 5.6 
• Heart failure: 6.1 
• Bronchitis or emphysema: 9.7 
• Asthma: 6.6 
• Arthritis: 57.3 
• Cancer: 4.2 

Smoking, %: 
• Never: 46.7 
• Former: 41.6 
• Current: 11.7 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Wolf et al., 20056 
(companions:Gazmararian, 2006;2 Wolf et al., 
2007;3 Baker et al., 2007;4 Howard et al., 
2006;5 Baker et al., 2008;7 Howard et al., 
2005;8 Baker et al., 2004;1) 
(continued) 

Marginal:  
• White: 66.1 
• AA: 13.0 
• Hispanic English-speaking: 2.7 
• Hispanic Spanish-speaking: 17.9 
• Other: 0.3  

Inadequate : 
• White: 57.1 
• AA: 25.6  
• Hispanic English-speaking: 2.6 
• Hispanic Spanish-speaking: 13.8 
• Other: 0.9 

Inc ome, %:  
Income <$15,000 by HL status: 
• Adequate: 31.9   
• Marginal 46.8 
• Inadequate 54.8 

Ins urance s tatus , %:  
• Medicare: 100 

E duc ation, %:  
By HL status: 
>12 years of school completed: 
• Adequate: 39.5  
• Marginal: 20.4  
• Inadequate: 22.1 

0-8 years of school completed: 
• Adequate: 7.3  
• Marginal: 24.7  
• Inadequate: 41.8 

Other c harac teris tics :  

Health literac y/numerac y levels , %:  
• Adequate: 66.5  
• Marginal: 11.3 
• Inadequate: 22.2 

Meas urement tools  inc luding c utpoints :  
S-TOFHLA:  
• Adequate  
• Marginal  
• Inadequate 
(score ranges not reported) 
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Outcomes Results 
 

Current alcohol use, %: 
• None: 75.6 
• Light to moderate: 22.9 
• Heavy: 1.5 

BMI, %: 
• <18.5: 7.5 
• 18.5-24.9: 56.3 
• 25.0-29.9: 25.0 
• >30.0: 11.2 
• Physical function mean score: 67.7+29.7 
• Mental health mean score: 76.2+20.9  

Marginal - Prevalence of self-reported conditions, %: 
• Hypertension: 46.2 
• Diabetes: 15.2 
• Coronary artery disease: 6.7 
• Heart failure: 3.7 
• Bronchitis or emphysema: 9.7 
• Asthma: 8.2 
• Arthritis: 56.5 
• Cancer: 7.0 

Smoking, %: 
• Never: 42.1 
• Former: 44.9  
• Current: 13.0 

Current alcohol use, %: 
• none: 64.2 
• Light to moderate: 33.9 
• Heavy: 1.8 

BMI, %: 
• <18.5: 4.0 
• 18.5-24.9: 56.2 
• 25.0-29.9: 25.5 
• >30.0: 14.3 
• Physical function mean score (unadjusted): 73.7+27.5 
• Mental health mean score (unadjusted): 81.8+18.6 

Differenc e:  
Difference in prevalence of chronic disease (adjusted), OR (CI):  
Inadequate/Adequate: 
• Hypertension: 1.20 (0.95-1.50) 
• Diabetes: 1.48 (1.09-2.02) 
• Coronary artery disease: 0.93 (0.59-1.47) 
• Heart failure: 1.69 (1.02-2.80) 
• Bronchitis or emphysema: 0.75 (0.53-1.08) 
• Asthma: 0.96 (0.62-1.37) 
• Arthritis: 0.98 (0.78-1.23) 
• Cancer: 0.91 (0.54-1.52)   

Marginal/Adequate, OR (CI): 
• Hypertension: 1.03 (0.80-1.34) 
• Diabetes: 1.10 (0.75-1.59) 
• Coronary artery disease: 0.85 (0.51-1.43) 
• Heart failure: 0.97 (0.49-1.90) 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Wolf et al., 20056 
(companions:Gazmararian, 2006;2 Wolf et al., 
2007;3 Baker et al., 2007;4 Howard et al., 
2006;5 Baker et al., 2008;7 Howard et al., 
2005;8 Baker et al., 2004;1) 
(continued) 
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Outcomes Results 
 • Bronchitis or emphysema: 0.81 (0.53-1.22) 

• Asthma: 1.26 (0.79-2.01) 
• Arthritis: 1.11 (0.85-1.44) 
• Cancer: 1.38 (0.84-2.27) 

Differences in self-reported physical and mental health 
(adjusted including ed), β (CI):  
Inadequate/Adequate - Physical function: -6 (-8.4--3.5) 
• Mental health: -4.9 (-6.7--3.1)  

Marginal/Adequate: 
• Physical function: -1.1 (-3.9-1.8) 
• Mental health: -0.9 (-2.9-1.2) 

Differences in self-reported activity limitations (adjusted 
including ed), OR (CI):  
Inadequate/Adequate: 
• IADLS: 2.25 (1.74-2.92) 
• ADLs: 2.83 (1.62-4.96) 
• Limitations because of physical health: 1.79 (1.39-2.32) 
• Fewer accomplishments: 1.90 (1.48-2.45) 
• Pain interfering with activities: 2.01 (1.46-2.77)  

Marginal/Adequate:  
• IADLS: 1.65 (1.22-2.24) 
• ADLs: 2.05 (1.06-3.97) 
• Limitations because of physical health: 1.35 (1.00-1.84) 
• Fewer accomplishments: 1.46 (1.08-1.97) 
• Pain interfering with activities: 1.23 (0.83-1.82) 
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Study Description Participant Characteristics 
Author, year: 
Wolf et al., 200669 

Research objective: 
Assess relationship between literacy and 
medication guide and patient information 
leaflet use. 

Study design: 
Cross-sectional 

Study setting: 
Patients at Primary Care Clinic at Louisiana 
State University Health Sciences Center  

Meas urement period:  
July 2003 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• ≥ 18 yrs old 

Excluded: 
• Severe visual or hearing impairment 
• Too ill to participate 
• Non-English speaking 

Sampling strategy: 
Convenience 

Sample size: 
251 
• ≤ 6th grade: 74 
• 7th-8th grade: 78 
• ≥ 9th grade: 99 

Age, (mean and range) (S D):  
• ≤ 6th grade: 50.0 (15.5) 
• 7th-8th grade: 47.6 (15) 
• ≥ 9th grade: 44.9 (14.2) 

G ender, % :  
Female: 
• ≤ 6th grade: 60.8 
• 7th-8th grade: 70.5 
• ≥ 9th grade: 78.8 

R ac e/E thnic ity, %:  
AA: 
• ≤ 6th grade: 89.2 
• 7th-8th grade: 76.9 
• ≥ 9th grade: 40.4 

White: 
• ≤ 6th grade: 9.5 
• 7th-8th grade: 20.5 
• ≥ 9th grade: 56.6 

Other: 
• ≤ 6th grade: 1.3 
• 7th-8th grade: 2.6 
• ≥ 9th grade: 4 

Inc ome:  
NR 

Ins urance s tatus , %:  
Payment source for medication: 
Private: 
• ≤ 6th grade: 5.4 
• 7th-8th grade: 6.4 
• ≥ 9th grade: 12.1 

Medicaid: 
• ≤ 6th grade: 5.4 
• 7th-8th grade: 7.7 
• ≥ 9th grade: 9.1 
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Outcomes Results 
Main outc omes :  
• Use of Medication Guides 
• Number of prescriptions taken 

C ovariates  us ed in multivariate analys is :  
• Age 
• Gender 
• Race 
• Education 
• Number of prescriptions taken 

Des c ription of outc ome meas ures :  
Medication guide use was assessed by a single 
survey item, "Do you ever look at the written 
materials that come with your prescription 
medications?" 

Data s ource(s ) for outc omes :  
In-person interview 

Attempts  for c ontrol for c onfounding:  
Multiple logistic regression 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• Bivariate: Student’s t test, chi-square test 
• Multiple logistic regression: 
 

Des c ribe res ults :  
Patients with lower literacy were less likely to report having 
looked at Medication Guide or informational leaflet information 
included with their prescription medications. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
Read medication guides? 
• ≥ 9th grade: 32.9% 

# Medication taken daily: 
• ≥ 9th grade: mean (SD): 2.8 (0.21) 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
Read medication guides? 
• ≤ 6th grade, %: 16.7 
• 7th-8th grade, %: 21.8 

# Medication taken daily: 
• ≤ 6th grade, mean (SD): 2.9 (0.62) 
• 7th-8th grade, mean (SD): 3.5 (0.40) 

Differenc e:  
• Difference in whether Read medication guides low vs 

reference (authors do not specify if reference is 
marginal/adequate or just adequate: (adjusted), OR (CI): 2.5 
(1.2-5.2) 

• Difference in # medications taken daily (unadjusted): (P = 
NS) 
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Study Description Participant Characteristics 
Author, year: 
Wolf et al., 200669 
(continued) 

Out of Pocket: 
• ≤ 6th grade: 58.1 
• 7th-8th grade: 71.8 
• ≥ 9th grade: 63.6 

Other: 
• ≤ 6th grade: 

E duc ation, %:  
Grades 1-8: 
• ≤ 6th grade: 21.6 
• 7th-8th grade: 6.4 
• ≥ 9th grade: 4 

Grades 9-11: 
• ≤ 6th grade: 42 
• 7th-8th grade: 37.2 
• ≥ 9th grade: 20.2 

HS/GED: 
• ≤ 6th grade: 33.8 
• 7th-8th grade: 43.6 
• ≥ 9th grade: 40.4 

>HS: 
• ≤ 6th grade: 2.7 
• 7th-8th grade: 12.8 
• ≥ 9th grade: 35.4 

Other c harac teris tics :  

Health literac y/numerac y levels , %:  
• ≤ 6th grade: 29.5 
• 7th-8th grade: 31 
• ≥ 9th grade: 39.5 

Meas urement tools  inc luding c utpoints :  
REALM: 
• ≤ 6th grade: low 
• 7th-8th grade: marginal  
• ≥ 9th grade: adequate 
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Outcomes Results 
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E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Wolf et al., 200670 

Research objective: 
Evaluate association between literacy and 
PSA level in men newly diagnosed with 
prostate cancer 

Study design: 
Cross-sectional 

Study setting: 
Four outpatient oncology and urology clinics in 
Chicago area hospitals  

Meas urement period:  
NR 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• English-speaking 
• Men newly diagnosed with prostate cancer who have not, or only 

recently, begun treatment 

Excluded: 
• Blind or severely impaired vision not correctable with eyeglasses, 

deaf or hearing problems 
• Uncorrectable with a hearing aid, too ill to participate, did not 

understand the questions. 

Sampling strategy: 
Convenience 

Sample size: 
308 
• Functional, n = 153  
• Marginal, n = 101 
• Low, n = 54 

Age, mean (S D):  
• 66.5 (8.4) 

< 65 yrs: 
• Functional, %: 56  
• Marginal, %: 28.6 
• Low, %: 15.4 

65-74 yrs: 
• Functional, %: 40.7  
• Marginal, %: 37.9 
• Low, %: 21.4 

> 74 yrs: 
• Functional, %: 56.5  
• Marginal, %: 30.4 
• Low, %: 13 

G ender:  
• Male: 100% 

R ac e/E thnic ity, %:  
AA:  
• Total: 68.5 
• Functional: 35.7  
• Marginal: 41.4 
• Low: 22.9 

White: 
• Functional:80  
• Marginal: 12.9 
• Low: 7.1 

Inc ome, %:  
< $10,000: 
• Functional: 53.2  
• Marginal: 27.4 
• Low: 19.4 
 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Outcomes Results 
Main outc omes :  
PSA level at diagnosis (20.0 ng/mL or less vs > 20.0 
ng/mL) 

C ovariates  us ed in multivariate analys is :  
• Age  
• Race 
• Annual income 
• Marital status 

Des c ription of outc ome meas ures :  
PSA level at diagnosis was obtained from medical 
record reviews. Elevated PSA levels defined as > 
than 20 ng/mL according to clinical criteria for “high-
risk” prostate cancer 

Data s ource(s ) for outc omes :  
Medical records 

Attempts  for c ontrol for c onfounding:  
Multiple logistic regression 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• Chi-square, median, and Student t tests  
• Logistic regression analysis: Model fit was 

assessed with c-statistics from the receiver 
operating characteristic curves and Hosmer-
Lemeshow goodness-of-fit chi-square tests. 
Models adjusted for clustering 

 

Des c ribe res ults :  
Low HL was found to be a significant predictor of having 
elevated PSA but marginal HL was not. Health literacy was 
found to be a confounder/mediator for association between 
race and PSA level and contributed to a 35% reduction in 
association between race and PSA level. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, %:  
• PSA Level > 20 ng/mL 
• Functional: 13.5 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, %:  
• PSA Level > 20 ng/mL  
• Marginal: 24.1 
• Low: 33.3 

Differenc e:  
Difference in PSA Level > 20 ng/mL (adjusted), OR (CI):   
• Marginal HL vs functional HL: 1.4 (0.9-2.2) 
• Low HL vs function HL: 2.5 (1.5-4.2) 

Race mediator analysis, OR (CI): 
• AA (adjusted): 3.0 (0.8- 9.1) 
• AA (adjusted model without HL): 4.6 (2.0- 9.5) 
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Study Description Participant Characteristics 
Author, year: 
Wolf et al., 200670 
(continued) 

$10,000-$19,999: 
• Functional: 40.4  
• Marginal: 40.4 
• Low: 19.3 

$20,000-$29,999: 
• Functional: 45.5  
• Marginal: 39.4 
• Low: 15.2 

≥ $30,000: 
• Functional: 54.6  
• Marginal: 29.5 
• Low: 15.9 

Ins urance s tatus :  
NR 

E duc ation:  
NR 

Other c harac teris tics , %:  
Marital Status: 
Not currently married: 
• Functional: 54.4  
• Marginal: 29.8 
• Low: 15.8 

Married: 
• Functional: 48.2  
• Marginal: 37.5 
• Low: 14.3 

Health literac y/numerac y levels , %:  
• Low: 17.53 
• Marginal: 32.79     
• Functional: 49.68 

Meas urement tools  inc luding c utpoints :  
REALM: 
• ≤ 6th grade: low 
• 7th-8th grade: marginal  
• ≥ 9th grade: functional 
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Study Description Participant Characteristics 
Author, year: 
Wolf et al., 200717 
(Companion: Davis et al., 200616) 

Research objective: 
Investigate how patients approached and 
interpreted prescription drug label instructions, 
and document nature of misunderstanding 
that may contribute to high prevalence of 
medication error. 

Study design: 
Qualitative/In-person cognitive interviews 

Study setting: 
3 primary care clinics in Shreveport, 
Louisiana, Jackson, Michigan, and Chicago, IL  

Meas urement period:  
Consecutive summers beginning July 2003 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• 18 or older 

Excluded: 
• Blindness or severely impaired vision not correctable with 

eyeglasses 
• Deafness or hearing impairment not correctable with hearing aid 
• Too ill to participate 
• Non-English speaking 

Sampling strategy: 
Convenience 

Sample size: 
• 395 

Age (mean and range) (S D):  
• 45 (14) (19-85) 

G ender, %:  
• Male: 32 

R ac e/E thnic ity, %:  
• AA: 47 
• White: 48 

Inc ome:  
NR 

Ins urance s tatus , %:  
• Lacked prescription drug coverage: 71 

E duc ation, %:  
• Grades 1-8: 4 
• Grades 9-11: 24 
• Completed High School/GED: 43 
• High School: 29 

Other c harac teris tics , %:  
• Physician most likely source of medication information: 71 
• Shreveport: 57 
• Jackson: 25 
• Chicago: 18 

Health literac y/numerac y levels , %:  
• Low: 19  
• Marginal: 29 
• Adequate: 52 

Meas urement tools  inc luding c utpoints :  
REALM 
• Low: 0-44  
• Marginal: 45-60 
• Adequate: 61-66 
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Outcomes Results 
Main outc omes :  
• Misunderstanding of 1 or more dosage 

instructions 
• Correctly interpreted primary label instructions  
• Amoxicillin 
• Trimethoprim 
• Guaifenesin 
• Felodipine 
• Furosemide 
• Attendance to auxiliary warnings 
• Amoxicillin 
• Trimethoprim 
• Guaifenesin 
• Felodipine 
• Furosemide 
• Demonstrated understanding 
• Guaifenesin 

C ovariates  us ed in multivariate analys is :  
• None used 

Des c ription of outc ome meas ures :  
• Misunderstanding of 1 or more dosage 

instructions and correctly interpreting primary 
label instructions 

• Participants provided container primary labels of 
prescription med instructions and asked "how 
would you take this medication?" Short probes 
often followed. Responses documented verbatim 
and rated correct or incorrect by three physicians. 
Correct scores given only if responses included all 
aspects of label's instructions, including dosage, 
timing, and if applicable, duration. Expert panel 
ruled on discordant ratings. Assessed as overall 
understanding and separately for each of the five 
drugs used. Dichotomous - correct or not 

• Attendance to auxiliary warnings 
• Interviewer instructed to document whether 

patient attempted to interpret auxiliary label along 
with primary label, or physically inspected bottle's 
color stickers. Assessed separately for each of the 
five drugs. 

• Demonstrated understanding 
• Patients asked to demonstrate how many pills 

were to be taken on a daily basis from a sample 
label and candy pills for one drug, Guaifenesin. 
After questions mentioned above - interviewer 
asked "show me how many pills of this medicine 
you would take in one day". dichotomous - correct 
or not. 

Data s ource(s ) for outc omes :  
In-person interviews 

Attempts  for c ontrol for c onfounding:  
No 

 

Des c ribe res ults :  
Differences in health literacy are associated with patient 
understanding of prescription bottle medication instructions. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, %:  
Misunderstanding of 1 or more dosage instructions:  
• Adequate: 38  
• Marginal: 51 

Rates of understanding primary label instructions and 
attendance to auxiliary warnings: 
• Amoxicillin:   

Adequate: 
• Correctly interpreted primary label: 86 
• Attended to auxiliary label(s): 5  
• Marginal: 
• Correctly interpreted primary label: 66 

Attended to auxiliary label(s): 4 
• Trimethoprim:   
• Adequate: 
• Correctly interpreted primary label: 73 
• Attended to auxiliary label(s): 8  

Marginal: 
• Correctly interpreted primary label: 66 
• Attended to auxiliary label(s): 7 
• Guaifenesin:   

Adequate: 
Correctly interpreted primary label: 89 
Demonstrated understanding: 80 
• Attended to auxiliary label(s): 14  

Marginal: 
• Correctly interpreted primary label: 84 
• Demonstrated understanding: 63 
• Attended to auxiliary label(s): 7 
• Felodipine:   

Adequate: 
• Correctly interpreted primary label: 95 
• Attended to auxiliary label(s): 3  

Marginal: 
• Correctly interpreted primary label: 88 
• Attended to auxiliary label(s): 11 
• Furosemide:   

Adequate: 
• Correctly interpreted primary label: 91 
• Attended to auxiliary label(s): 15  

Marginal:  
• Correctly interpreted primary label: 91 
• Attended to auxiliary label(s): 9 
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Study Description Participant Characteristics 
Author, year: 
Wolf et al., 200717 
(Companion: Davis et al., 200616) 
(continued) 

•  
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Outcomes Results 
B linding:  
General internal medicine physicians and expert 
panel were blinded to all patient information in 
evaluating outcomes. 

S tatis tical meas ures  us ed:  
• Bivariate analysis 
 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, %:  
Misunderstanding of 1 or more dosage instructions: 63%Rates 
of understanding primary label instructions and attendance to 
auxiliary warnings: 
Amoxicillin (inadequate):  
• Correctly interpreted primary label: 59 
• Attended to auxiliary label(s): 0 

Trimethoprim (inadequate):  
• Correctly interpreted primary label: 52 
• Attended to auxiliary label(s): 1 

Guaifenesin (inadequate):  
• Correctly interpreted primary label: 70 
• Demonstrated understanding: 35 
• Attended to auxiliary label(s): 0 

Felodipine (inadequate):  
• Correctly interpreted primary label: 87 
• Attended to auxiliary label(s): 4 

Furosemide (inadequate):  
• Correctly interpreted primary label: 83 
• Attended to auxiliary label(s): 3 

Differenc e:  
• Difference in misunderstanding of 1 or more dosage 

instructions (unadjusted): across the 3 HL groups: P < 0.001 

Rates of understanding primary label instructions and 
attendance to auxiliary warnings: 
Amoxicillin (unadjusted):  
• Difference in correctly interpreting primary label: across the 3 

HL groups: (P < 0.001) 
• Difference in attending to auxiliary label(s): across the 3 HL 

groups: (P = 0.13) 

Trimethoprim (unadjusted):  
• Difference in correctly interpreting primary label: across the 3 

HL groups: (P < 0.001) 
• Difference in attending to auxiliary label(s): across the 3 HL 

groups: (P = 0.14) 

Guaifenesin (unadjusted):  
• Difference in correctly interpreting primary label: across the 3 

HL groups: (P < 0.001) 
• Difference in demonstrating understanding: (P < 0.001) 
• Difference in attending to auxiliary label(s): (P < 0.001) 

Felodipine (unadjusted):  
• Difference in correctly interpreting primary label: across the 3 

HL groups: (P = 0.03) 
• Difference in attending to auxiliary label(s): (P = 0.11) 

Furosemide (unadjusted):  
• Difference in correctly interpreting primary label: across the 3 

HL groups: (P = 0.09) 
• Difference in attending to auxiliary label(s): (P = 0.01) 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Wolf et al., 20073 
(companions: Gazmararian, 2006;2 Baker et 
al., 2007;4 Howard et al., 2006;5 Wolf et al., 
2005;6 Baker et al., 2008;7) Howard et al., 
2005;8 Baker et al., 2004;1) 

Research objective: 
Investigate relationship between 
anxiety/depression and HL 

Study design: 
Cross-sectional 

Study setting: 
In-person in-home interviews for enrollees in 
Cleveland, Houston, Tampa, and south 
Florida (including Ft. Lauderdale and Miami)  

Meas urement period:  
Interviews occurred May 1997-December 
1997 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
3487 enrolled, 3260 completed interview and 
S-TOFHLA; in addition, excluded 282 for 
previous stroke and 55 for severe cog 
impairment 

Eligibility criteria: 
Included: 
• Medicare managed-care enrollee 
• 65+  
• Enrolled in Prudential HealthCare 3 months or more 

Excluded: 
• Not comfortable speaking English or Spanish 
• Blind or severely impaired vision not correctable with eyeglasses 
• Living in a nursing home 
• Missed 1 or more screening questions for severe cog impairment 

(not able to correctly identify year, month, state, year of their birth, 
or home address) 

• Previous stroke 

Sampling strategy: 
Convenience sample of consecutive new Medicare managed-care 
enrollees 

Sample size: 
2,923 

Age (mean and range):  
71 

G ender, %:  
Female by HL:   
• Adequate:  
• Female: 58.4   

Marginal:  
• Female: 53.6  
• Inadequate:  
• Female: 59.0 

R ac e/E thnic ity, %:  
By HL status:  
Adequate:  
• White: 83.6 
• AA: 6.5 
• Hispanic English-speaking: 1.8  
• Hispanic Spanish-speaking: 7.0 
• Other: 1.1  

Marginal:  
• White: 66.1 
• AA: 13.0 
• Hispanic English-speaking: 2.7 
• Hispanic Spanish-speaking: 17.9 
• Other: 0.3  

Inadequate: 
• White: 57.1  
• AA: 25.6  
• Hispanic English-speaking: 2.6 
• Hispanic Spanish-speaking: 13.8 
• Other: 0.9 
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Outcomes Results 
Main outc omes :  
• Smoking status 
• Current alcohol use 
• Physical activity 
• Body mass index 
• Seat belt use 

C ovariates  us ed in multivariate analys is :  
• Age 
• Gender 
• Race/ethnicity 
• Language 
• Site 
• Education 
• Annual income 
• Occupation 

Des c ription of outc ome meas ures :  
• Smoking status - self-reported as never, former, 

or current 
• Current alcohol use - measured by CAGE 

questionnaire 
• Physical activity - self-reported # of times per wk 

exercises > 20 minutes 
• Body mass index - calculated from self-reported 

height and weight 
• Seat belt use - self reported as always, nearly 

always, sometimes, seldom, or never 

Data s ource(s ) for outc omes :  
One-hour in-person orally administered survey 

Attempts  for c ontrol for c onfounding:  
Multinomial logistic regression 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• Chi-square, multinomial logistic regression 
 

Des c ribe res ults :  
In unadjusted analysis, seat belt use did not differ by HL level. 
In adjusted analyses, smoking status, alcohol consumption, 
physical activity level, and BMI did not sig differ by HL level. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
Adequate: 
Smoking: 
• Never: 38.6%  
• Former: 49.0% 
• Current: 12.4% 

Current alcohol use: 
• None: 57.9%  
• Light to moderate: 38.0% 
• Heavy: 4.1% 

Physical Activity (per week): 
• < 1 time: 21.6% 
• 1-2 times: 15.1%  
• 3 times: 15.3% 
• > 4 times: 48.0% 

BMI: 
• <18.5: 4.3% 
• 18.5-24.9: 56.8% 
• 25.0-29.9: 26.8% 
• >30.0: 12.1% 

Seat belt use: 
• Always: 77.5% 
• Nearly always: 9.1% 
• Sometimes: 6.4% 
• Seldom: 3.0% 
• Never: 4.0% 
(all numbers represent unadjusted figures) 

Effect in exposure (i.e., low/moderate literacy) or intervention, 
%: 
Inadequate: 
Smoking: 
• Never: 46.7 
• Former: 41.6 
• Current: 11.7 

Current alcohol use: 
• None: 75.6 
• Light to moderate: 22.9 
• Heavy: 1.5 

Physical Activity (per week): 
• < 1 time: 38.2 
• 1-2 times: 14.6  
• 3 times: 13.9 
• > 4 times: 33.3 
 

 



 

E videnc e T able 1:  K ey Ques tion 1:  Health literac y outc ome s tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Wolf et al., 20073 
(companions: Gazmararian, 2006;2 Baker et 
al., 2007;4 Howard et al., 2006;5 Wolf et al., 
2005;6 Baker et al., 2008;7) Howard et al., 
2005;8 Baker et al., 2004;1) 
(continued) 

Inc ome, %:  
Income <$15,000 by HL status: 
• Adequate: 31.9   
• Marginal 46.8  
• Inadequate 54.8 

Ins urance s tatus , %:  
• Medicare: 100 

E duc ation, %:  
By HL status: 
>12 years of school completed: 
• Adequate: 39.5  
• Marginal: 20.4        
• Inadequate: 12.2 

0-8 years of school completed: 
• Adequate: 7.3  
• Marginal: 24.7       
• Inadequate: 41.8 

Other c harac teris tics , %:  
Occupation: 
Primary "white collar": 
• Adequate HL: 26.7  
• Marginal HL: 14.4  
• Inadequate HL: 9.6 

Secondary "white collar": 
• Adequate HL: 32.2  
• Marginal HL: 20.3 
• Inadequate HL: 16.8 

Primary "blue collar": 
• Adequate HL: 9.7  
• Marginal HL: 19.1 
• Inadequate HL: 14.2 

Secondary "blue collar": 
• Adequate HL: 24.1  
• Marginal HL: 37.2 
• Inadequate HL: 50.0 

Not classified: 
• Adequate HL: 7.3  
• Marginal HL: 9.1 
• Inadequate HL: 9.4 

Health literac y/numerac y levels , %:  
• Adequate: 66.5  
• Marginal: 11.3 
• Inadequate: 22.2 

Meas urement tools  inc luding c utpoints :  
S-TOFHLA:  
• Adequate: 67-100   
• Marginal: 56-66 
• Inadequate: 0-55 
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Outcomes Results 
 

BMI: 
• <18.5: 7.5 
• 18.5-24.9: 56.3 
• 25.0-29.9: 25.0 
• >30.0: 11.2 

Seat belt use: 
• Always: 72.4 
• Nearly always: 10.0 
• Sometimes: 8.3 
• Seldom: 3.7 
• Never: 5.1  

Marginal: 
Smoking: 
• Never: 42.1  
• Former: 44.9 
• Current: 13.0 

Current alcohol use: 
• None: 64.2 
• Light to moderate: 33.9 
• Heavy: 1.8 

Physical Activity (per week): 
• < 1 time: 25.1 
• 1-2 times: 16.5  
• 3 times: 17.7 
• > 4 times: 40.7 

BMI: 
• <18.5: 4.0 
• 18.5-24.9: 56.2 
• 25.0-29.9: 25.5 
• >30.0: 14.3 

Seat belt use: 
• Always: 78.3 
• Nearly always: 10.9 
• Sometimes: 6.7 
• Seldom: 3.6 
• Never: 4.9 
(All numbers represent unadjusted figures) 

Differenc e, OR  (C I):  
Smoking Status (adjusted)-  
• Ever Smoked (vs never):  
• Marginal/Adequate: 0.9 (0.7-1.2) 
• Inadequate/Adequate: 0.9 (0.7-1.1)  

Quit Smoking (vs ever):  
• Marginal/Adequate: 0.7 (0.5-1.0) 
• Inadequate/Adequate: 0.9 (0.6-1.3) 

Alcohol Consumption (adjusted): 
• Light to Moderate (vs none):  
• Marginal/Adequate: 1.4 (0.6-3.3) 
• Inadequate/Adequate: 1.1 (0.5-2.5) 
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Study Description Participant Characteristics 
Author, year: 
Wolf et al., 20073 
(companions: Gazmararian, 2006;2 Baker et 
al., 2007;4 Howard et al., 2006;5 Wolf et al., 
2005;6 Baker et al., 2008;7) Howard et al., 
2005;8 Baker et al., 2004;1) 
(continued) 
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Outcomes Results 
 

Heavy (vs none):  
• Marginal/Adequate: 1.2 (0.5-2.8) 
• Inadequate/Adequate: 1.3 (0.6-3.0) 

Physical Activity (per week) (adjusted): 
• 1-2 times (vs < 1):  
• Marginal/Adequate: 1.3 (0.9-1.8) 
• Inadequate/Adequate: 1.0 (0.7-1.4) 

3 times (vs < 1):   
• Marginal/Adequate: 1.0 (0.7-1.5) 
• Inadequate/Adequate: 0.9 (0.7-1.3) 

> 4 times (vs < 1):  
• Marginal/Adequate: 1.0 (0.7-1.4) 
• Inadequate/Adequate: 1.3 (0.9-1.7) 

BMI (adjusted): 
• < 18.5 (underweight vs normal weight):  
• Marginal/Adequate: 1.2 (0.6-2.3) 
• Inadequate/Adequate: 0.8 (0.5-1.3) 

25-29.9 (overweight vs normal weight):  
• Marginal/Adequate: 1.1 (0.4-1.1) 
• Inadequate/Adequate: 0.6 (0.4-1.1) 

30 or greater (obese vs normal weight):  
• Marginal/Adequate: 1.4 (0.3-1.1) 
• Inadequate/Adequate: 0.6 (0.4-1.1) 

Comparisons across 3 HL groups (unadjusted): 
• Seat belt use: (P = 0.13) 
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Study Description Participant Characteristics 
Author, year: 
Wolf et al., 200747 
(Companions: Osborn et al., 200746 and Waite 
et al., 200848) 

Research objective: 
Examine relationship between patient literacy 
level and self-reported HIV medication 
adherence, while estimating mediating roles of 
treatment knowledge and self-efficacy on this 
relationship 

Study design: 
Cross-sectional 

Study setting: 
Outpatient infectious disease clinics at 
Northwestern Memorial Hospital (Chicago) 
and the Louisiana State University Health 
Sciences Center at Shreveport.  

Meas urement period:  
June to September 2001 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• HIV-infected patients receiving medical care 
• Prescribed one or more antiretroviral medications 

Excluded: 
• On current regimen for less than 2 weeks  
• Dementia 
• Blindness or severely impaired vision not correctable with glasses  
• Deafness or severely impaired hearing not correctable with 

hearing aid 
• Too ill to participate in survey 

Sampling strategy: 
Consecutive HIV patients 

Sample size: 
• 204 

Age, mean (S D):  
• 40.1 (9.2) 

G ender, %:  
• Male: 79.9 

R ac e/E thnic ity, %:  
• AA: 45.1 

Inc ome, %:  
• Household income less than $800/month: 39.7 

Ins urance s tatus , %:  
• Uninsured: 27.5 

E duc ation, %:  
• Some college: 60 

Other c harac teris tics , %:  
• Receiving treatment for a non-HIV related chronic illness: 52.5 
• Receiving mental health services: nearly 1/3 
• Alcohol/substance abuse treatment: 9.3 

Health literac y/numerac y levels , %:  
• Low literacy: 11.3  
• Marginal literacy: 20.1 
• Adequate: 68.6 

Meas urement tools  inc luding c utpoints :  
REALM: 
• Low: < 6th grade  
• Marginal: 7th - 8th grade 
• Adequate: 9th grade and above 
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Outcomes Results 
Main outc omes :  
Medication adherence 

C ovariates  us ed in multivariate analys is :  
• Age 
• Insurance coerage 
• Employment status 
• Number of medications in HIV regimen 
• Number of non-HIV prescription medications 

currently taking 
• Presence of comobid chronic conditions 
• Treatment for mental health condition past 6 

months 
• Treatment alcohol or drug use past 6 months 

Des c ription of outc ome meas ures :  
• Medication adherence 
• Patients self-reported any missed doses using 

pages that contained names and color 
photographs of common HIV medications 
included in a revised version of the PMAQ. PMAQ 
requires patients to identify their medication and 
then report on a missed dose in past 4 days for 
each antiretroviral agent in their regimen. Patients 
with any missed doses over last 4 days classified 
as non-adherent. Dictomous.  

Data s ource(s ) for outc omes :  
Self-report 

Attempts  for c ontrol for c onfounding:  
Multivariate analysis 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• Multivariate logistic regression 
• Mediational analysis used to assess mediation 

effects of knowledge and self-efficacy on 
medication adherence. 

Des c ribe res ults :  
Low HL, but not marginal HL, was a significant predictor of 
medication non-adherence in the past 4 days. Low HL, not not 
marginal HL, was a significant predictor of low medication self-
efficacy. Low HL is no longer significant in a model predicting 
adherence controlling for mediational effects of knowledge and 
self-efficacy.  

Moderator analysis testing interaction between HL with 
knowledge and self-efficacy was not significant. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, %:  
• Poor HIV medication adherence: 70 
• Low HIV self-efficacy: 24.3 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, %:  
• Poor HIV medication adherence Marginal: 80.5 
• Low: 47.8 
• Low HIV self-efficacy:  
• Marginal: 19.5 
• Low: 60.9 

Differenc e, OR  (C I):  
Difference in Poor HIV medication adherence (Adjusted):   
• Adequate vs. Marginal: 2.1 (0.8-5.5) 
• Adequate vs. Low: 3.3 (1.3-8.7) 

Difference in low medication self-efficacy (adjusted):  
• Adequate vs. Marginal: 1.6 (0.3-3.2) 
• Adequate vs. Low: 5.8 (2.0-15.7) 

Difference in Poor HIV medication adherence (Adjusted for HIV 
treatment knowledge and HIV medication self-efficacy 
Mediational Analysis):   
• Adequate vs. Marginal: 1.6 (0.6-4.7) 
• Adequate vs. Low: 0.8 (0.8-5.3) 

Difference in Poor HIV medication adherence (Adjusted for 
interaction of HIV treatment knowledge and HIV medication 
self-efficacy to test whether moderator relationship): (P = NS) 
(data not shown) 



 

E videnc e T able 2:  K ey Ques tion 1:  Numerac y Outc ome S tudies  

Study Description Participant Characteristics 
Author, year: 
Aggarwal et al., 200771 

Research objective: 
Determine whether numeracy skills affect 
cancer screening knowledge and practices 

Study design: 
• Cross-sectional survey  
• 85-item written survey in the exam room 

with research assistant available to answer 
participant questions. 

Study setting: 
4 ambulatory care sites of urban academic 
medical center in US: 2 hospital based and 2 
community based  

Meas urement period:  
August 2004 -July 2005 

F ollow-up duration:  
Immediate 

C ompletenes s  of follow-up:  
100% 

Eligibility criteria: 
Included: 
• Women ≥40 
• Read and speak English, Spanish or Haitian Creole  (Note: 6% 

non-English) 
• No history of non-melanoma cancer or cognitive impairment 

Excluded: 
• NR 

Sampling strategy: 
• Consecutive women presenting for primary care 

Sample size: 
• 264 
*Note: sample for  actual colon screening 152 (b/c excluded women 
<age 50 who would not be eligible for screening)  

Age, mean (S D):  
Mean: 55 (10.4) 
(Range 40-84) 
40-49: 44 
50-59: 29 
60-69: 18 
70+ : 9 

Different by literacy group 

Note: numbers by literacy group not appropriately calculated in 
article for any baseline characteristic (i.e., give proportion 
adequate/inadequate literacy for all in each subgroup) 

G ender, %:  
Female: 100 

R ac e/E thnic ity, %:  
• AA: 39 
• White: 25 
• Caribbean Black: 17 
• Hispanic: 12 
• Other: 6 

Different by literacy group 

Inc ome, %:  
• <$20,000: 29 
• $20-50,000: 29  
• >$50,000: 13  
• NR: 29 

Different by literacy group 

Ins urance s tatus , %:  
• Private: 36 
• Other: 64 

Different by literacy group 
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Outcomes Results 
Main outc omes :  
A) Knowledge of breast cancer screening guidelines  
B) Up-to-date on breast and colorectal cancer 

screening 

C ovariates  us ed in multivariate analys is :  
A) Age, race, education, primary care provider and 

family history of the disease 
B) Age, race, insurance, primary care provider, and 

family history of the disease. 

NOTE: education, insurance, and SES collinear; so 
only 1 from each of these 3 included in each model 

Des c ription of outc ome meas ures :  
A) Correctly answering questions about the 

recommended age for an average-risk woman, to 
start screening (i.e., 40-49 years for breast cancer 
and 50-59 years for colorectal cancer) 

B) Having routine mammogram within last 2 years. 
Those age 50 years and older, having fecal occult 
blood test in past year or ever having lower 
endoscopy (flexible sigmoidoscopy or 
colonoscopy). 

Data s ource(s ) for outc omes :  
Self-report 

Attempts  for c ontrol for c onfounding:  
• Age, race, education, insurance, income, and site 

of care were controlled for sensitivity analysis was 
performed by excluding subjects who failed to 
answer all 3 numeracy questions.  

• Breast and colorectal cancer screening models 
were also run after excluding subjects who failed 
to answer questions which determined being up-
to-date. 

B linding:  
NA 

S tatis tical meas ures  us ed:  
• Bivariate analysis: chi-square and Fisher-exact 

tests  
• Multivariate analyses: Logistic regression   
• Sensitivity analysis: looked at effect excluding 

those with missing responses 
 

Des c ribe res ults :  
Bivariate Analysis (unadjusted) 
A) Knowledge of screening guidelines: Adequate  numeracy 

was significantly associated with breast  and colon cancer  
B) Up-to-date with cancer screening : Numeracy was not 

associated with being up-to-date with breast or colon cancer 

Multivariate analysis (Adjusted) 
• Only knowledge of breast cancer screening guidelines was 

associated with numeracy status. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, %:  
A) breast CA: 48 

 colon CA: 35 
B) breast CA: 77 

 colon CA: 51 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, %:  
A) breast CA: 25 
     colon CA: 17 
B) breast CA: 71 
    colon CA: 46 

Differenc e, mean (C I):  
• Knowledge of breast CA guidelines (inadeq. vs. adeq, 

adjusted): 0.37 (0.19-0.71)  
• Knowledge of Colon Cancer guideline (inadeq. vs. adeq., 

adjusted): 0.63 (0.2–1.25)  
• OR for Up-to-date breast cancer screening (inadeq. vs. 

adeq.):  
• OR, 1.43 (0.62-3.33)  
• OR for up-to-date colon cancer screening (inadeq. vs. adeq): 

OR, 0.91 (0.3-2.0)  
 

 



 

E videnc e T able 2:  K ey Ques tion 1:  Numerac y Outc ome S tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Aggarwal et al., 200771 
(continued) 

E duc ation, %:  
• <High School: 18  
• High School: 24  
• >High School: 49  
• NR (N=21): 9 

Different by literacy group 

Other c harac teris tics , %:  
Primary care provider 
• Yes: 78 
• No: 22 

Family history of breast cancer 
• Yes: 15 
• No: 70 
• NR: 15 

Family history of colon cancer 
• Yes: 8 
• No: 84 
• NR:  N=20 (8) wrong % in table 

Perceived Risk for Breast Cancer 
• <Average: 36 
• Average: 41 
• >Average: 8 
• Missing (N=40): 15 

Perceived Risk for Colorectal Cancer 
• <Average: 36 
• Average: 40 
• > Average: 7 
• Missing (N=46): 17  

No appreciable difference by literacy group 

Health literac y/numerac y levels , %:  
Numeracy:  
• Inadequate: 73.9  
• Adequate: 26.1 

Meas urement tools  inc luding c utpoints :  
Numeracy only:  
•  3 criteria adapted from Black et al. (J Natl Cancer Inst, 1995; 

87(10): 720-31).  
1) basic familiarity with probability: heads on coin flip 
2) comfort with using probability: likelihood of breast and colon CA  
3) basic familiarity with proportions: compared estimates of 

lifetime and 5-yr CA risk  

Dichotomous - numerate if they met all 3 criteria. The specific 
questions for 2 and 3 differed from that used by Black but the 
concepts were the same. 
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Outcomes Results 
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Study Description Participant Characteristics 
Author, year: 
Cavanaugh et al., 200872 

Research objective: 
Examine association between diabetes-
related numeracy and glycemic control and 
other diabetes measurements 

Study design: 
Cross-sectional 

Study setting: 
• 2 primary care clinics  
• 2 endocrinology clinics located in 3 medical 

centers  

Meas urement period:  
March 2004 - November 2005 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
398/406 (98%) 

Eligibility criteria: 
Included: 
• Type I or type II diabetes 
• 18 to 85 years of age 
• English speaking 

Excluded: 
• Previous diagnosis of dementia, psychosis or blindness 
• Corrected visual acuity of 20/50 or worse by Rosenbaum screener 

Sampling strategy: 
NR 

Sample size: 
• 398 

Age (mean and range):  
• 55 (median), IQR, 46-64 

G ender, %:  
• Female: 51 

R ac e/E thnic ity, %:  
• White: 63 

Inc ome, %:  
• <$20,000: 44 

Ins urance s tatus , %:  
• Private insurance: 49 

E duc ation, %:  
• High-school, GED, or less: 43 

Other c harac teris tics , %:  
• Type II diabetes: 86 
• Median duration of diabetes (yrs): 9 
• Past diabetes education: 83 
• Insulin use: 61 
• Median BMI: 32 
• Median HbA1C: 7.2 

Health literac y/numerac y levels , %:  
WRAT-3, numeracy: 
• < 9th grade: 69 
• > 9th grade: 31 

DNT (median % correct): 
• Overall : 65 
• Quartile 1: 27 
• Quartile 2: 25 
• Quartile 3: 26 
• Quartile 4: 23 

Meas urement tools  inc luding c utpoints :  
• Literacy: REALM 
• General numeracy: WRAT-3 
• Diabetes-related numeracy: DNT 
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Outcomes Results 
Main outc omes :  
• Primary outcome: most recent HbA1C 
• Secondary outcomes: Diabetes knowledge 
• Self-efficacy of diabetes self-management  

behaviors 

C ovariates  us ed in multivariate analys is :  
• Age 
• Sex 
• Race 
• Annual income 
• Type of diabetes 
• Years since diabetes diagnosis 
• Clinic site 

Des c ription of outc ome meas ures :  
Primary outcome: 
• Most recent HbA1C: electronic medical record 

Secondary outcomes: 
• Diabetes knowledge: Diabetes Knowledge Test 

(score range 0-100) 
• Self-efficacy of diabetes self-management: 

PDSMS (score range 8-40) 
• Self-management behaviors: self report and 

Summary of Diabetes Self-Care Activities scale 
(score range 0-7) 

• General diet 
• Specific diet 
• Exercise 
• Blood glucose level testing 
• Foot care 

Data s ource(s ) for outc omes :  
• HbA1C: electronic medical record 
• Diabetes knowledge: self-report 
• Self-efficacy of diabetes self-management: Self 

report 
• Self-management behaviors: self report  

Attempts  for c ontrol for c onfounding:  
Multivariate regression 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• Cuzick nonparametric test 
• Chi-square 
• Wilcoxon rank-sum 
• Generalized least-squares methods 
 

Des c ribe res ults :  
• Adjusted regression analysis found lower numeracy scores 

on DNT modestly associated with HbA1Cs. 10% point 
decrease in DNT was associated with an increase of 0.09% 
(CI, 0.01%, 0.16%) in HbA1C.  

• Unadjusted results showed DNT to be associated with lower 
perceived self-efficacy and some self-management 
behaviors. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, %:  
Median Diabetes knowledge: 
• DNT Quartile 3: 79 
• DNT Quartile 4: 86 

Median Self-efficacy: 
• DNT Quartile 3: 31  
• DNT Quartile 4: 32 
• Primary outcome (n=90) (unadjusted) 
• Median HbA1C in highest DNT quartile (unadjusted): 7.1 

(IQR, 6.3-8.1) 
• Secondary outcomes n=90)  (unadjusted) ((highest IQR)  
• Diabetes knowledge (median, range 0-100): 86 (78-93) 
• Self-efficacy of diabetes self-management (median, range 8-

40)= 32 (26-35) 

Self-management behaviors (median, range 0-7): 
• General diet: 5 (4-6) 
• Specific diet: 3.5 (3-4) 
• Exercise: 2.75 (1-4.5) 
• Blood glucose level testing: 6.5 (5-7) 
• Foot care: 3.25 (1.5-5.5) 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
Median Diabetes knowledge: 
• DNT Quartile 1: 52 
• DNT Quartile 2: 65 

Median Self-efficacy: 
• DNT Quartile 1: 28 
• DNT Quartile 2: 28 

57% Low Numeracy (correctly completed 0-1 of 3 calculations 
on numeracy test NOS) 

Primary outcome (n=107) (unadjusted) 
• Median HbA1C in lowest DNT quartile (unadjusted)= 7.6% 

(IQR, 6.5-9.0) 
• Secondary outcomes (n=107) (unadjusted) (lowest IQR) 
• Diabetes knowledge (median, range 0-100)=  52 (43-81) 
• Self-efficacy of diabetes self-management (median, range 8-

40)= 28 (24-33) 

Self-management behaviors (median, range 0-7): 
• General diet: 5 (3.5-6.0) 
• Specific diet: 3.5 (2.5-4.0) 
• Exercise: 3.5 (1-4.5) 
• Blood glucose level testing: 7 (5-7) 
• Foot care: 5.5 (3.5-7.0) 
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Study Description Participant Characteristics 
Author, year: 
Cavanaugh et al., 200872 
(continued) 
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Outcomes Results 
 

Differenc e:  
Median diabetes knowledge: 
• DNT Quartile 1 vs. 4 (unadjusted): -34, P for trend: P < 0.001 
• OR for high general health knowledge (low vs. high 

numeracy, adjusted): 0.66, P > 0.05 
• OR for high HIV/AIDS knowledge (low vs. high  numeracy, 

adjusted):  
• 0.36, P < 0.001 

Median Self-efficacy: 
• DNT Quartile 1 vs. 4: -4, P for trend: P = 0.003 
• Absolute difference in General diet behaviors (Quartile 1 vs. 

4): 0, P = 0.21 
• Absolute difference in Specific diet behaviors (Quartile 1 vs. 

4): 0, P = 0.82 
• Absolute difference in Exercise behavior (Quartile 1 vs. 4): 

+0.75, P = 0.25 
• Absolute difference in Blood glucose level testing (Quartile 1 

vs. 4): 1.5,  P = 0.44 
• Absolute difference in Foot care behavior (Quartile 1 vs. 4):  

2.25  P < 0.001 
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Study Description Participant Characteristics 
Author, year: 
Davids et al., 200473 

Research objective: 
Identify sociodemographic characteristics, 
numeracy levels, and breast cancer risk 
factors that are independently associated with 
accuracy of lifetime and 5-year breast cancer 
risk perceptions. 

Study design: 
Cross-sectional 

Study setting: 
2 primary care internal medicine practices 
associated with the Medical College of 
Wisconsin  

Meas urement period:  
June 1999 to June 2000 

F ollow-up duration:  
Immediate 

C ompletenes s  of follow-up:  
100% 

Eligibility criteria: 
Included: 
• Female gender 
• Ages 40-85 years 
• Ability to speak English 

Excluded: 
• Personal history of breast cancer 
• Dementia 
• Co morbid condition leading to a life expectancy of less than 2 

years as judged by their PCP 

Sampling strategy: 
Convenience (invitation sent to 25% of clinic population, not 
otherwise specified) 

Sample size: 
254 (18% of clinic population invited) 

Age, years  (S D):  
• 57.6 (10-10.6) 
• Range: 40 to 84 

G ender, %:  
• Female: 100 

R ac e/E thnic ity, %:  
• White: 68  
• Black: 30   
• Hispanic: 1.6  
• Native American: 0.7 

Inc ome, %:  
• <$20,000: 50 

Ins urance s tatus :  
NR 

E duc ation, %:  
• HS graduates: 81 

Other c harac teris tics , %:  
• No family history of breast cancer: 82  
• No prior breast biopsies: 77 

Health literac y/numerac y levels , %:  
• 0 correct: 38 (14.96) 
• 1 correct: 42 (16.54) 
• 2 correct: 69 (27.17) 
• 3 correct: 105 (41.34) 

Meas urement tools  inc luding c utpoints :  
3-item scale, adapted from previously validated numeracy scale 
(alpha 0.63): 
• a) imagine that you flipped a coin 100 times.  About how many 

times will the coin come up heads in 100 flips?  
• b) 100 people have entered the Spring City Run. 70% of the 

runners 
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Outcomes Results 
Main outc omes :  
Gail model risk (lifetime and 5-year); perceived risk 
(lifetime and 5-year); estimation error 

C ovariates  us ed in multivariate analys is :  
• Age 
• Race 
• Years of education 
• Income level 
• Numeracy score 
• Family history of breast cancer 
• Age at menses 
• Age at first live birth 
• Number of prior breast biopsies. 

Des c ription of outc ome meas ures :  
• Gail model risk: model includes information on 

age, race, number of first-degree relatives with 
breast cancer, age at menarche, age at first live 
birth, number of breast biopsies, and history of 
atypical hyperplasia.   

• Perceived breast cancer risk: survey; measured 
lifetime and 5-year risk on percent scale ranging 
from 0% to 100%. Asked participants "what do 
you think your personal risk or chance is of getting 
breast cancer (in your lifetime) (in the next 5-
years)?"  

• Estimation error: absolute difference of the 
perceived risk and the Gail model risk 

Data s ource(s ) for outc omes :  
• Gail model risk: patient history self reported  
• Perceived breast cancer risk: self-report 
• Estimation error: mathematical calculation 

Attempts  for c ontrol for c onfounding:  
Multivariate analysis 

B linding:  
NA 

S tatis tical meas ures  us ed:  
• Bivariate association with nonparametric statistics 

(Spearman correlation, Kruskal Wallis)  
• Multivariate linear regression models with 

dependent variable transformed using a log 
transformation [Log [1 + estimation error]] to 
improve the normality of the distribution. 

 

Des c ribe res ults :  
NR 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group (S D):  
Lifetime Risk Estimation Error: 
• Numeracy Score: 3 correct: 25.8 (21.7) 

5-year Risk Estimation Error 
• Numeracy Score: 3 correct: 20.5 (20.8) 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
Lifetime Risk Estimation Error: 
Numeracy Score (SD):  
• 0 correct: 40.1 (25.3) 
• 1 correct: 28.3 (24.2) 
• 2 correct: 30.1 (21.1) 

5-Year Estimation Error: 
Numeracy Score (SD): 
• 0 correct: 32.2 (28.6) 
• 1 correct: 24.0 (26.7) 
• 2 correct: 27.8 (22.7) 

Differenc e:  
Lifetime Risk Estimation Error (adjusted):  
• Beta-coefficient for every additional numeracy question 

incorrect: 0.18; 95% CI, 0.05-0.30 
• 5-year Risk Estimation Error (adjusted):  NR 

Note: unadjusted correlation NS 
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Study Description Participant Characteristics 
Author, year: 
Estrada et al., 200474 

Research objective: 
Examine association between low literacy and 
numeracy in patients taking warfarin with 
anticoagulation control and other processes of 
care 

Study design: 
Prospective cohort 

Study setting: 
Anticoagulation management units: 1 based at 
a university and 1 based at a VA hospital  

Meas urement period:  
November 1998-May 1999 

F ollow-up duration:  
Mean: 91 days (SD 18.9) 

C ompletenes s  of follow-up:  
100% 

Eligibility criteria: 
Included: 
• > 50 years old 
• Been on warfarin ≥ 1 month 

Excluded: 
• Unable to speak 
• Non-English speaking 
• Did not consent to participate 

Sampling strategy: 
• Convenience 

Sample size: 
• N=143  
• Participants were 3.9 years younger than eligible patients who 

refused or were excluded, P = 0.03 

Age, mean (S D):  
• 65.3 (9.8) 

G ender, %:  
• Female: 37.8 

R ac e/E thnic ity, %:  
• Nonwhite: 29.4 

Inc ome:  
NR 

Ins urance s tatus :  
• VA patients: 36 
• University-based clinic: 4 patients said they could not afford 

medication, so it was provided to them. 

E duc ation, %:  
• ≤ 3rd grade: 3.5 
• 4-6th grad: 7.0 
• 7-8th grade: 10.5 
• >8th grade: 79.0 

Other c harac teris tics , %:  
Indications for anticoagulation therapy: 
• Atrial fibrillation: 39.2 
• Valvular heart disease: 16.8 
• Venous thrombosis: 16.8 
• Neurologic condition: 11.2 

Length of time on wafarin: 
• < 6 months: 19.6  
• 6 - 12 months: 14   
• > 1 yr: 66.4 

INR goal: 
• 2-3: 79.7 of patients 
• 2.5-3.5 or other: 20.3 of patients 
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Outcomes Results 
Main outc omes :  
Primary outcomes: 
• Variability of the INR 
• Optimal intensity of anticoagulation 

Secondary outcomes:  
• % INR tests within patients therapeutic range  
• Maximum INR value  
• # dose changes  
• Dose change  
• # missed visits 

C ovariates  us ed in multivariate analys is :  
• Age 

Des c ription of outc ome meas ures :  
• INR variability: measured by computing the 

deviation in the patient's INR from his/her 
therapeutic range over time. A wider INR range 
indicates poorer anticoagulation and is one of the 
strongest predictors of bleeding risk. 

• Optimal intensity of anticoagulation (time in 
range):  estimates the amount of time a patients 
INR is within his/her therapeutic range 

Data s ource(s ) for outc omes :  
Self-report and medical record review 

Attempts  for c ontrol for c onfounding:  
Multiple linear regression 

B linding:  
Provider's making adjustments to warfarin dosage 
were not informed of patients' literacy or numeracy 
assessments 

S tatis tical meas ures  us ed:  
• Relationship between literacy or numeracy levels 

and INR variability, time in range, and secondary 
outcomes was measured with the Spearman rank 
test.  

• Multiple linear regression   
 

Des c ribe res ults :  
• After adjusting for age, low numeracy skills were associated 

with greater INR variability, while the optimal intensity of 
anticoagulation (time in range) was similar among patients at 
different literacy  or numeracy levels 

• Numeracy skills were associated with the time spent above 
the patients therapeutic INR range (unadjusted). Neither low 
literacy nor numeracy were associated with any other 
secondary outcomes examined. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
• % INR tests within range: 5-6 correct: 56% 
• INR variability using mean sigma score: 5-6 correct: 0.45 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
• % INR tests within range: 0 correct: 56% 
• INR variability using mean sigma score: 0 correct:0.80 

Differenc e:  
Difference in INR variability: 
• Higher among patients at lower literacy levels (adjusted): P =  

0.06  
• Higher among patients with lower numeracy skills (adjusted): 

P =  0.03  

Optimal intensity of anticoagulation (time in range): 
• The optimal intensity of anticoagulation (time in range) 

(adjusted) was similar among patients at different literacy, P 
=  0.71 or numeracy levels, P =  0.35 
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Study Description Participant Characteristics 
Author, year: 
Estrada et al., 200474 
(continued) 

Health literac y/numerac y levels , %:  
6-items (including 3 adapted from Schwarz and Woloshin): 
• 0 correct: 13.3 
• 1-2 correct: 35 
• 3-4 correct: 34.3 
• 5-6 correct: 17.5 

Meas urement tools  inc luding c utpoints :  
• Literacy: REALM  
• Numeracy: 6 item test; Schwartz 3-item (1997) and 3 items 

developed by study researches specific to anticoagulation therapy 
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Outcomes Results 
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Study Description Participant Characteristics 
Author, year: 
Haggstrom and Schapira, 200675 

Research objective: 
Evaluate black-white differences in risk 
perceptions of Breast Cancer Survival and 
Screening Mammography benefit. 

Study design: 
Cross sectional 

Study setting: 
Patients attending 2 general internal medicine 
clinics at academic medical center in 
Milwaukee, WI.  

Meas urement period:  
June 1999- July 2000 

F ollow-up duration:  
Immediate 

C ompletenes s  of follow-up:  
100% 

Eligibility criteria: 
Included: 
• Female 
• Age 40 to 85 
• English-speaking 

Excluded: 
• Personal history of breast cancer 
• Dementia 
• Life expectancy < 2 years 
• Race other than Black, White 
• Age 70-85 

Sampling strategy: 
• Random sample 

Sample size: 
• 207 
Note: this is 18% of those invited 

Age (mean and range):  
• 55 (40-69) 
Note: none of baseline characteristics provided by literacy group 

G ender, %:  
• Female: 100 

R ac e/E thnic ity, %:  
• Black: 31 

Inc ome, %:  
Family Income 
Black 
• <$20,000: 80 
• >=$20,000: 20 

White 
• <$20,000: 35 
• >=$20,000: 65 

Ins urance s tatus , %:  
Black 
• Private fee-for-service: 6 
• HMO: 5 
• Medicare: 34 
• Medicaid or Milwaukee County: 44 
• None or other: 11 

White 
• Private fee-for-service: 42 
• HMO: 12 
• Medicare: 23 
• Medicaid or Milwaukee County: 18 
• None or other: 5 
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Outcomes Results 
Main outc omes :  
Perceptions of Breast Cancer Survival 
Perceptions of Screening Mammography Benefit 

C ovariates  us ed in multivariate analys is :  
• Race 
• Age 
• Family history 
• Family income 
• Insurance 
• Education 
• Numeracy 

Des c ription of outc ome meas ures :  
• Perceptions of Breast Cancer Survival Survey 

item "On average, when women get breast cancer 
what are their chances of living for 5 years or 
longer?" Response scale included options: 0-
25%, 26-50%, 51-75%, 76-100%.  Dichotomous 
Accuracy variable created by whether response 
was in agreement for average 5-years survival 
rates for individual's race (71% for blacks, 86% for 
whites). Dichotomous Pessimism variable created 
by a response between 0 and 50% survival. 

• Perceptions of Screening Mammography Benefit 
Survey item "For women your age, how much do 
you think regular mammograms decreast the risk 
of dying from breast cancer?" Response scale 
included options: Not at all, 5-25%, 26-50%, 51-
75%, 76-100%.  Dichotomous Accuracy variable 
created by whether response was in agreement 
(including within confidence intervals) with results 
of metaanalysis on mammography screening 
benefits (mammography reduced chance of death 
of breast cancer by 26% (95% CI, 17%-34%) in 
women 50-69; by 7% (CI, -13%-24% for women 
40-49). Dichotomous Pessimism variable created 
by a response between 0 and 50% reduction in 
the risk of dying. 

Data s ource(s ) for outc omes :  
Self-report 

Attempts  for c ontrol for c onfounding:  
Multivariate analysis 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• Pearson chiX 
• Multivariate logistic regression 
 

Des c ribe res ults :  
• Numeracy was not related to patients accurate or pessimistic 

perception of 5-year breast cancer survival rate in either 
unadjusted or adjusted analysis. 

• Numeracy was related to patients accuracy and pessimistic 
perception of benefits of mammography screening in 
unadjusted analysis, but no in adjusted analysis. 

• Black women more accurately perceived 5-year breast 
cancer survival rates and screening mammography benefit 
as compared to white women. The magnitude of effect 
decreased with adjustment; there was no analysis adjusting 
for numeracy alone. 

• Black women were not more likely to have a pessimistic 
perception of 5-year breast cancer survival rate as compared 
to white women. However, they were more likely to have a 
pessimistic perception of screening mammography benefit as 
compared to white women. The magnitude of the latter effect 
decreased with adjustment for multiple covariates; there was 
no analysis adjusting for numeracy alone. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
NR 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
NR 

Differenc e OR  (C I):  
Accurate perception of Breast Cancer Survival over 5 years (0-
2 questions vs. 3 correct; adjusted): 1.19 (0.54–2.63)  
Accurate perception of Screening Mammography Benefit (0-2 
correct vs. 3 correct; adjusted): 1.33 (0.50–3.57)  
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Study Description Participant Characteristics 
Author, year: 
Haggstrom and Schapira, 200675 
(continued) 

E duc ation, %:  
Black 
• Less than high school: 33 
• High school graduate: 61 
• College graduate: 6 
• Post-graduate: 0 
White 
• Less than high school: 8 
• High school graduate: 62 
• College graduate: 13 
• Post-graduate: 16 

Other c harac teris tics , %:  
Black 
• >=1 first-degree relative with breast cancer: 17 

White 
• >=1 first-degree relative with breast cancer: 19 

Health literac y/numerac y levels :  
NR 
Note: need to query investigators 

Meas urement tools  inc luding c utpoints :  

3-item instrument developed from Schwartz, designed to measure a 
patient's facility with basic probability and numerical concepts.  
Numeracy values based on the instrument ranged from 0 to 3.  
Patient numeracy was dichotomized into 2 categories 
• Numerate/Not numerate 
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Study Description Participant Characteristics 
Author, year: 
Hibbard et al., 200726 

Research objective: 
Examine contribution of health literacy, 
numeracy, and patient activation  to 
comprehension of comparative health care 
performance reports and use in making 
informed choice 

Study design: 
Cross-sectional 

Study setting: 
Community  

Meas urement period:  
NR 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• Adults (18-64 years of age) 

Excluded: 
• NR 

Sampling strategy: 
• Convenience 

Sample size: 
• N=303 

Age (mean and range):  
• Mean: 37 
• Range: (18-64) 

G ender, %:  
• Female: 48 

R ac e/E thnic ity:  
NR 

Inc ome, %:  
• Income <25,000: 74 

Ins urance s tatus , %:  
• Health Insurance: 45 

E duc ation, %:  
• High school or less: 45 
• Some college or more: 55 

Other c harac teris tics , %:  
• Good to excellent health: 40 
• Fair to poor health: 24 

Health literac y/numerac y levels , %:  
(Calculated) 
• TOFHLA Low Health Literacy: 45% 
• High Health Literacy: 55 
• Low Numeracy: 43 
• High Numeracy: 57 

Meas urement tools  inc luding c utpoints :  
• TOFHLA (passage B only) 
• Numeracy: 11 item measure from Lipkus, Samsa and Rimer, plus 

4 items on interpreting risk magnitude 
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Outcomes Results 
Main outc omes :  
Choosing high performing hospital 

C ovariates  us ed in multivariate analys is :  
• Age 
• Gender 
• Education 
• Comprehension 
• Activation 

Des c ription of outc ome meas ures :  
• Quality Choice: Experiment of choosing a higher 

quality hospital based on performance measures 
• Comprehension: how well a patient understood 

information in the data display 

Data s ource(s ) for outc omes :  
Interview 

Attempts  for c ontrol for c onfounding:  
Multivariate analyses 

B linding:  
NA 

S tatis tical meas ures  us ed:  
• Multivariate logistic regression 
• Path analysis 
 

Des c ribe res ults :  
Numeracy and literacy predict comprehension but do not 
predict quality choice.  In a path analysis, higher numeracy and 
literacy predict better comprehension, which in turn predicts a 
better quality choice. Making a better quality hospital choices is 
related to activation level, separate from comprehension. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, %:  
Health Plan Comprehension: 
• High numeracy: 90.5 
Note: interaction by patient activation (ie. Motivation to engage 
with material): 

High numeracy: 
• Low activation: 90.2 
• High activation: 90.7 
• P for interaction: NS 

Choice of Higher Quality Hospital: 
• High numeracy: 71.7 
Note: interaction by patient activation (ie. motivation to engage 
with material: 

High numeracy: 
• Low activation: 66.3 
• High activation: 77 
• P for interaction: P < 0.001 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, %:  
Health Plan Comprehension: 
• Low numeracy: 72 
Note: interaction by patient activation (ie. Motivation to 
engagage with material): 

Low numeracy: 
• Low activation: 67.7 
• High activation: 76.3 
• P for interaction: P < 0.05 

Choice of Higher Quality Hospital: 
• Low numeracy: 59.9 
Note: interaction by patient activation (ie. motivation to engage 
with material: 

Low numeracy: 
• Low activation: 53 
• High activation: 66.8 
• P for interaction: P < 0.05 

Differenc e:  
Absolute difference in comprehension  (low vs. high, 
unadjusted): -18.5%, P < 0.05 
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Study Description Participant Characteristics 
Author, year: 
Huizinga et al., 200829 

Research objective: 
Examine association between numeracy skills 
and weight status as measured by BMI 

Study design: 
Cross-sectional 

Study setting: 
Academic primary care clinic at Vanderbilt 
University Medical Center  

Meas urement period:  
July 2006 - August 2007 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
160/169 (95%) 

Eligibility criteria: 
Included: 
• NR 

Excluded: 
• Age < 18 years 
• Non-English speaking 
• Dementia 
• Corrected visual acuity equal to or worse than 20/50 by 

Rosenbaum Pocket Vision Screener 

Sampling strategy: 
• Convenience sample (referred by clinic staff) 

Sample size: 
• 169, no comparisons 

Age (mean and range):  
• 46 (SD 16) 
• Low Num 45.1 
• High Num 47.6 

G ender, %:  
• Female: 70 
• Low Num: 70 
• High Num: 70 

R ac e/E thnic ity, %:  
• White: 66 
• Low Num: 52 
• High Num: 93 

Inc ome, %:  
• <$20,000: 16 
• Low Num: 23 
• High Num: 4 

Ins urance s tatus :  
NR 

E duc ation, %:  
• High-school or GED: 91 
• Low Num: 87 
• High Num: 98 

Other c harac teris tics , %:  
• Dyslipidemia: 26 
• Hypertension: 38 
• CAD: 8 
• Diabetes: 17 
• NR by numeracy subgroup 

Health literac y/numerac y levels  (S D):  
Numeracy:  
• All participants - mean: 89.1 (16) 
• < 9th grade (66% of participants) - mean: 80.9 (11) 
• > 9th grade (34% of participants) - mean: 105 (9.1) 
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Outcomes Results 
Main outc omes :  
BMI 

C ovariates  us ed in multivariate analys is :  
• Age 
• Sex 
• Race 
• Income 
• Years of education 
• REALM score 

Des c ription of outc ome meas ures :  
• BMI calculated from height and weight 

Data s ource(s ) for outc omes :  
Self-report by patient after measurement by clinic 
staff 

Attempts  for c ontrol for c onfounding:  
Linear regression 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• Spearman's rank correlation 
• Wilcoxon rank sum 
• Linear regression 
 

Des c ribe res ults :  
Lower numeracy was significantly associated with higher BMI. 
Literacy was not significantly associated with BMI 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group (S D):  
• Numeracy > 9th grade: BMI: 27.9 (6.0) 
• Literacy > 9th grade: BMI: 30.2 (7.8) 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention (S D):  
• Numeracy < 9th grade: BMI: 31.8 (9.0) 
• Literacy < 9th grade: BMI: 31.7 (9.9) 

Differenc e:  
• BMI (low versus high Num) (unadjusted): +3.9, P = 0.008 
• Beta coefficient for effect of Numeracy on BMI: (adjusted for 

age, sex, race, income, and years of education): -0.14, P = 
0.01 

• BMI (low versus high Lit) (unadjusted): +1.5, P = 0.50 
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Study Description Participant Characteristics 
Author, year: 
Huizinga et al., 200829 
(continued) 

Literacy: 
All participants - mean: 61.0 (8.7) 
• < 9th grade (22.5% 
• > 9th grade (77.5%) 

Meas urement tools  inc luding c utpoints :  
• Numeracy: WRAT-3 
• Literacy: REALM 
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Study Description Participant Characteristics 
Author, year: 
Rothman et al., 200657 

Research objective: 
Examine relationship between health literacy 
and understanding food labels. 

Study design: 
Cross sectional 

Study setting: 
Academic primary care clinic  

Meas urement period:  
June 2004 - April 2005 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• Adult patients 18-80 

Excluded: 
• Poor vision 
• Dementia 
• Psychiatric illness 
• Non-English speaking 

Sampling strategy: 
• Convenience 

Sample size: 
• N = 200 

Age (mean and range) (S D):  
• 43 (14.6) 

G ender, %:  
• Female: 72 

R ac e/E thnic ity, %:  
• White: 67 
• Black: 25 
• Other: 8 

Inc ome, %:  
• <$20,000: 25 
• $20,000-39,999: 24 
• $40,000-59,999: 22 
• >=60,000: 28 

Ins urance s tatus , %:  
• Private insurance: 73 

E duc ation, %:  
• <=High School: 33 
• Some college: 34 
• College or more: 34 

Other c harac teris tics , %:  
• Reads food labels: 89 

Health literac y/numerac y levels , %:  
Literacy: 
• <HS: 23 
• >=HS: 77 

Numeracy: 
• <HS: 63 
• >=HS: 37 

Meas urement tools  inc luding c utpoints :  
REALM to measure literacy:  
• >=HS level (9th grade or above) 

WRAT-3 to measure numeracy 
• <HS: Below HS: level (9th grade or above) 
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Outcomes Results 
Main outc omes :  
Main Outcome of this study is comprehension of 
nutrition labels, which is not  a relevant outcome for 
this review.  However, descriptive analysis measure 
other outcomes by HL: 
• Chronic illness 
• Obesity 
• Read food labels 

C ovariates  us ed in multivariate analys is :  
• Age 
• Gender 
• Race/ethnicity 
• Income 
• Education 
• Insurance status 
• Presence of chronic disease 
• Status of being on a specific diet 
• Label reading frequency 

Des c ription of outc ome meas ures :  
• Chronic illness: dichotomous variable indicating if 

patient had a chronic illness that required dietary 
restriction, includes hypertension, coronary artery 
disease, high cholesterol, diabetes, and heart 
failure. 

• Obese: BMI >=30, dichotomous 
• Read food labels: dichotomous  
• NLS: questions related to understanding real food 

labels, both literacy and numeracy evaluations 

Data s ource(s ) for outc omes :  
Self report 

Attempts  for c ontrol for c onfounding:  
Yes in relation to NLS 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• t-tests 
• Wilcoxon rank-sum tests for continuous variables 
• Fisher's exact test or Chi square test for 

categorical variables 
• Multinomial logistic regression 
 

Des c ribe res ults :  
Lower literacy and numeracy skills sig associated with poorer 
performance on NLS, controlling for potential confounders. No 
statistically sig difference existed in presence of chronic 
disease, obesity or reading food levels between higher and 
lower literacy or numeracy. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, %:  
Literacy 
• Chronic illness: 38 
• Obese: 43 
• Read food labels: 89 

Numeracy 
• Chronic illness: 35 
• Obese: 40 
• Read food labels: 93 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, %:  
Literacy: 
• Chronic illness: 52 
• Obese: 53 
• Read food labels: 87 

Numeracy: 
• Chronic illness: 44 
• Obese: 48 
• Read food labels: 86 

Differenc e:  
Literacy 
• Difference in NLS score (adjusted): data NR, P < 0.001 
• Difference in percent with chronic illness (unadjusted): 

P = 0.08 
• Difference in percent obese (unadjusted): P = 0.31 
• Difference in percent reads food labels (unadjusted): 

P = 0.71 

Numeracy 
• Difference in NLS score (adjusted): data NR, P < 0.001 
• Difference in percent with chronic illness (unadjusted): 

P = 0.20 
• Difference in percent obese (unadjusted): P = 0.30 
• Difference in percent reads food labels (unadjusted): 

P = 0.11 



 

E videnc e T able 2:  K ey Ques tion 1:  Numerac y Outc ome S tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Schwartz et al., 199776 

Research objective: 
Assess relation between numeracy and 
accuracy of breast cancer risk perception 

Study design: 
Randomized Trial 

Study setting: 
Mailed survey, completed at home  

Meas urement period:  
12/1995 - 2/1996 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
• Response rate 302/474 (64%) 
• 15 did not complete 4/5 questions final 

survey page 
• Total sample 287/474 (61%) 
 

Eligibility criteria: 
Included: 
• Women from a registry of female Veterans maintained at Dept. of 

Veterans Affairs Medical Center in Vermont 

Excluded: 
• NR 

Sampling strategy: 
• Simple random sample 

Sample size: 
• N = 287 

Age (range):  
• 68 (48-74) 

G ender, %:  
• Female: 100 

R ac e/E thnic ity, %:  
• White: 96 

Inc ome, %:  
• < $10,000: 26 
• $10,000 - 24,999: 42 
• ≥ $25,000: 32 

Ins urance s tatus :  
NR 

E duc ation, %:  
• < HS: 4 
• HS grad: 60 
• Some college or greater: 36 

Other c harac teris tics , %:  
• Employed: 24 
• Unemployed: 6 
• Homemaker or Retired: 70 
• History of breast cancer: 9 

Health literac y/numerac y levels , %:  
Numeracy scores:  
• 0 correct answers: 30 
• 1 correct answer: 28 
• 2 correct answers: 26 
• 3 correct answers: 16 

Correct answers to numeracy measures:  
• Likely number of heads in 1,000 coin flips: 54 
• Convert 1% to 10 in 1000: 54 
• Convert 1 to 1000 to 0.1%: 20 

Meas urement tools  inc luding c utpoints :  
• Schwarz and Woloshin measure: 3 questions designed for 

purpose of this study 
• Aggregated answers into aggregate numeracy score: 0,1,2, 3 

correct answers 
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Outcomes Results 
Main outc omes :  
Accuracy in applying risk reduction information 

C ovariates  us ed in multivariate analys is :  
• Age 
• Income 
• Education 
• Framing of the information (RRR +/-baseline risk; 

ARR +/-baseline risk) 

Des c ription of outc ome meas ures :  
• Comparison of participants' perceived risk for 

death from breast cancer with mammography and 
perceived risk for death without mammography.  

• Accuracy was judged by ability to adjust perceived 
risk in accordance with risk reduction data 
presented 

• Risk reduction was calculated from responses to 
these 2 questions. 

Data s ource(s ) for outc omes :  
Mailed, written questionnaire 

Attempts  for c ontrol for c onfounding:  
Multiple logistic regression 

B linding:  
NA 

S tatis tical meas ures  us ed:  
• Chi-square tests and Kruskal-Wallis tests. 
• Multivariate logistic regression.  
• All comparisons were 2-sided and were 

considered statistically significant at a P < 0.05. 
 

Des c ribe res ults :  
• Higher numeracy scores were associated with greater 

accuracy in applying risk reduction information. 
• As the number of correct responses to the three numeracy 

questions increased, the percentage of women who 
accurately gauged the risk reduction of mammography 
increased linearly. 

• ARR with baseline risk results in more accuracy than ARR 
without baseline risk. Adding baseline risk to RRR doesn't 
result in improvements. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, %:  
KQ1: 
Accuracy rate 
• 1 correct: 8.9 
• 2 correct: 23.7 
• 3 correct: 40 

KQ2: 
• RRR - baseline:  10 
• ARR - baseline:  7 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, %:  
KQ1: 
Accuracy rate  
• 0 correct: 5.8 

KQ2: 
Accuracy rate 
• RRR + baseline: 17 
• ARR + baseline:  33 

Differenc e:  
Correctly perceived treatment benefit: 
• 0 vs. 1 correct (adjusted): absolute difference: -3.1%  

OR, 0.77; 95% CI, 0.21–3.33  

0 vs. 2 correct (adjusted):  
• Absolute difference:  -17.9%  

OR, 0.14; 95% CI, 0.04-0.45  

0 vs. 3 correct (adjusted):  
• absolute difference: +34.2%  

OR, 0.08; 95% CI, 0.02-0.28  
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Study Description Participant Characteristics 
Author, year: 
Sheridan and Pignone, 200277 

Research objective: 
Test medical students' numeracy and how it 
relates to ability to interpret risk-reduction 
information. 

Study design: 
Randomized, cross-sectional survey 

Study setting: 
UNC-Chapel Hill Medical School  

Meas urement period:  
1-day 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• First year male and female medical students 
• Attendance of required seminar on risk communication. 

Excluded: 
• NR 

Sampling strategy: 
Sampled students who attended a required seminar on risk 
communication, which discussed only qualitative dimensions of risk, 
such as the timing of risk, permanence of risk, and differing 
preferences for risk.  No formal quantitative instruction was given. 

Sample size: 
• N=62 

Age (mean and range):  
• Median: 24 years 

G ender, %:  
• Female: 48  

R ac e/E thnic ity, %:  
• White: 76  

Inc ome:  
NR 

Ins urance s tatus :  
NR 

E duc ation, %:  
• First year medical students: 100 

Other c harac teris tics , %:  
• Reportedly had pastime requiring use of risk concepts: 24 

Health literac y/numerac y levels , %:  
• All three questions correct: 77 
• 2 questions correct: 18 
• 0-1 question correct: 5 

Meas urement tools  inc luding c utpoints :  
3-question numeracy scale adapted from Schwartz and colleagues. 
Blank lines (ie. ____ out of 1000 persons) were provided for 
responses.  3 question assessment: 
1) imagine that we flip a coin 1000 times. What is your best guess 

about how many times the coin would come up heads? 
2) in the lottery, the chance of winning a prize is 1%.  what is your 

best guess about how many people would win a prize if 1000 
people each buy a single ticket to the lottery? 

3) in the publishing sweepstakes the chance of winning a car is 1 in 
1000. what percentage of tickets to the publishing sweepstakes 
win a car? 
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Outcomes Results 
Main outc omes :  
Ability to correctly  interpret treatment benefit 

C ovariates  us ed in multivariate analys is :  
• NA 

Des c ription of outc ome meas ures :  
Ability to interpret treatment benefit: for comparative 
task, students were asked to circle correct answer.  
Response choices include "A is more effective than 
B," "B is more effective than A," "A and B are equally 
effective" and "Don't know."  For quantitative task, 
the students were asked to fill in their answer on a 
blank line. 

Data s ource(s ) for outc omes :  
Survey self-report 

Attempts  for c ontrol for c onfounding:  
NR 

B linding:  
NA 

S tatis tical meas ures  us ed:  
• Relationship b/w numeracy and data interpretation 

was analyzed using chi-square tests for 
categorical variables and t-tests for continuous 
variables 

• Fisher exact tests were used when comparison 
involved a small number of participants (< 5) 

• Similar bivariate analyses were used  
• Determine relationships b/w risk-reduced formats 

and ability to provide correct comparative and 
quantitative data interpretations. 

 

Des c ribe res ults :  
Numeracy and interpreting treatment benefit: 
• 90% of students correctly stated which drug worked better, 

but only 61% correctly interpreted quantitative data.   
• Students' numeracy was associated with correctly 

interpreting data both comparatively and quantitatively. 
• Of students who considered themselves good with numbers, 

91% had correct comparative interpretations compared with 
75% students who considered themselves to be poor with 
numbers, P > 0.2. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
• 94% of students with 3 correct numeracy answers provided a 

correct comparative interpretation 
• 71% of students with 3 correct answers interpreted the 

quantitative data 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
• 91% with 2 correct answers and only 33% of students with 1 

or no correct answers, P = 0.003. 
• 36% with 2 correct answers and 0% with 1 or no correct 

answers, P < 0.01. 

Differenc e:  
• Correctly stated which treatment provided more benefit: 0-1 

vs. 3 correct (unadjusted): - 61%, P = 0.03 
• Correctly calculated treatment benefit (unadjusted): 0-1 vs. 3 

correct: -71%, P < 0.01 
 



 

E videnc e T able 2:  K ey Ques tion 1:  Numerac y Outc ome S tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Sheridan et al., 200378 

Research objective: 
Determine whether numbers NNT helps 
patients interpret treatment benefits better 
than ARR, RRR, or a COMBO. 

Study design: 
Randomized cross-sectional survey 

Study setting: 
University internal medicine clinic  

Meas urement period:  
June and November 2000 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• Men and women ages 50-80 presenting for care at a university 

internal medicine clinic 

Excluded: 
• First visit to clinic 
• Unable to understand, speak, or read English 
• Previously participated in the survey  

Sampling strategy: 
• Convenience, identified from daily clinical schedules and 

approached in the clinic 

Sample size: 
• N=357 

Age (mean and range), yrs :  
• 63 

G ender, %:  
Female: 
• Overall: 65 
• COMBO: 68F 
• RRR: 65 
• ARR: 73 
• NNT: 52 
(P = 0.03) 

R ac e/E thnic ity, %:  
White: 
• Overall: 69% white 
• COMBO: 60  
• RRR: 76 
• ARR: 62 
• NNT: 79 
(P = 0.01) 

Inc ome:  
NR 

Ins urance s tatus :  
NR 

E duc ation, %:  
• Some college: 58 

Other c harac teris tics , %:  
• Fair/poor health: 51 
• Discussion of medical decision with doctor: 62 
• Receiving some quantitative information from a doctor: 13 

Health literac y/numerac y levels :  
• Answering 3 numeracy questions correctly: 2 
• Answering 2 numeracy questions correctly: 27 
• Answering 1 numeracy questions correctly:30 
• Answering no numeracy questions correctly: 41 

Meas urement tools  inc luding c utpoints :  
Three-question numeracy scale by Schwartz, Woloshin et al.  
 

 



 

E videnc e T able 2:  K ey Ques tion 1:  Numerac y Outc ome S tudies  (c ontinued) 

Outcomes Results 
Main outc omes :  
Relationship between numeracy and ability to: 
• Correctly compare treatment benefit 
• Correctly calculate treatment benefit 

C ovariates  us ed in multivariate analys is :  
• NA 

Des c ription of outc ome meas ures :  
Subjects were given information about baseline risk 
of a hypothetical disease Y and were asked to: 
• state which of 2 drug treatments for disease Y 

provided more benefit, and  
• calculate the effect of one of these drug 

treatments on given baseline risk of disease 

Data s ource(s ) for outc omes :  
Self-recorded responses to assessment  

Attempts  for c ontrol for c onfounding:  
NA 

B linding:  
No 

S tatis tical meas ures  us ed:  
• Chi-square tests were used  
• Examine relationship b/w numeracy and the 

subjects ability to correctly perceive treatment 
benefit 

• Fisher's exact tests were used when comparisons 
involved small numbers of subjects 

 

Des c ribe res ults :  

Patient's with better numeracy skills correctly compared and 
calculated treatment benefits more often Interpreting treatment 
benefit: 30% NNT compared with 60% of RRR, 42% ARR and 
43% COMBO correctly statement which treatment was more 
beneficial P = 0.001 when calculating the effect of treatment on 
a given baseline risk of disease 6% NNT compared with 21% 
RRR, 17% ARR, 7% COMBO correctly stated which treatment 
provided more benefit, P = 0.004  

No answer submitted when calculating the exact effect of 
treatment on a given baseline risk of disease, 39% NNT 
compared with 266% RRR, 32% ARR, 42% COMBO, P = 0.12 
of those whole calculated the exact effect of treatment on the 
given baseline risk of disease 15% were off by an order of 
magnitude (25% NNT, 11% RRR, 17% ARR, 8% COMBO), P = 
0.08 

Substantial portion of each group (25% NNT, 19% RRR, 38% 
ARR, 45% COMBO) reported that the correct answer was 10 
per 1000 (the magnitude of treatment benefit, not risk of 
disease after treatment, P = 0.008 

Numeracy & the ability to interpret treatment benefit: 
• Correctly stating which treatment provided more benefit: 88% 

of 3 correct answers, 69% of 2 correct answers, 35% of 1 or 
no correct answer P < 0.001  

• 50% of subjects who gave 3 correct answers to numeracy 
questions correctly calculate the effect of treatment on a 
given baseline risk of disease compared with 30% with 2 
correct answers, 5% with 1 or no correct answers P < 0.001 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, %:  
Correctly stated which treatment provided more benefit: 
• Those with 3 numeracy questions correct: 88 
• Correctly calculated treatment benefit: 
• Those with 3 numeracy questions correct: 50 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, %:  
Correctly stated which treatment provided more benefit: 
• Those with 2 numeracy questions correct: 63 
• Those with 1 or no numeracy questions correct:35 

Correctly calculated treatment benefit: 
• Those with 2 numeracy questions correct: 30 
• Those with 1 or no numeracy questions correct:5 

Differenc e:  
• Correctly stated which treatment provided more benefit: 0-1 

vs. 3 correct (unadjusted): - 53%, P < 0.001 
• Correctly calculated treatment benefit (unadjusted):  0-1 vs. 3 

correct: -45%, P < 0.001 
 



 

E videnc e T able 2:  K ey Ques tion 1:  Numerac y Outc ome S tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Vavrus, 200679 

Research objective: 
Explore gender differences in general skills 
(e.g., numeracy and literacy) students acquire 
in primary schools and knowledge of 
HIV/AIDS prevention in United Republic of 
Tanzania. 

Study design: 
Cross sectional 

Study setting: 
Four schools in Moshi District of Kilimanjaro 
Region in United Republic of Tanzania  

Meas urement period:  
2000-2002 

F ollow-up duration:  
NA 
Note: there was follow-up survey work 
conducted, but it is not relevant to our 
question and is not reported in paper 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• Standard Six and Seven students at Bonde, Mbali, Miti, and 

Sokoni villages' primary schools 

Excluded: 
• NR 

Sampling strategy: 
• NR, assumed to be total population of the grades/schools (11 total 

schools) 

Sample size: 
• 277 

Age (mean and range):  
• 14 

G ender:  
NR 

R ac e/E thnic ity:  
NR 

Inc ome:  
NR 

Ins urance s tatus :  
NR 

E duc ation:  
• All participants in Standard Six or Seven (primary school) 

Other c harac teris tics , %:  
High Literacy 
Sokoni:  
• Boys: 36 
• Girls: 45 

Miti:  
• Boys: 40 
• Girls: 67 

Bonde:  
• Boys: 31 
• Girls: 51 

Mbali:  
• Boys: 37 
• Girls: 38 

Note: average life expectancy in Tanzania: 48 in 2002; prevalence 
of HIV/Aids in adult population 8% in 2001; school attendance: 30% 
enrolled in secondary school 

Health literac y/numerac y levels :  
• Low Numeracy 57% (correctly completed 0-1 of 3 calculations on 

numeracy test NOS) 

Meas urement tools  inc luding c utpoints :  
Participant asked 3 numeracy questions, "calculations" but not 
otherwise specified:   
• Low Knowledge: 0 or 1 questions answered correctly 
• High Knowledge: 2 or 3 questions answered correctly 



 

E videnc e T able 2:  K ey Ques tion 1:  Numerac y Outc ome S tudies  (c ontinued) 

Outcomes Results 
Main outc omes :  
Knowledge about general health 
Knowledge about HIV/AIDS 

C ovariates  us ed in multivariate analys is :  
• Gender 
• Literacy 
• Household education spending 
• Parent's education 
• Television in the home 
• Siblings 
• Electricity 
• Piped water 

Des c ription of outc ome meas ures :  
• Knowledge about general health - Participants 

answered five questions about general health; 
dichotomous;  

• Low Knowledge: 0, 1, or 2 questions answered 
correctly 

• High Knowledge: 3,4, or 5 questions answered 
correctly 

• Knowledge about HIV/AIDS - Participants 
answered four questions about general health; 
dichotomous;  

• Low Knowledge: 0, 1, or 2 questions answered 
correctly 

• High Knowledge: 3 or 4 questions answered 
correctly 

Data s ource(s ) for outc omes :  
Self-report 

Attempts  for c ontrol for c onfounding:  
Multivariate analysis 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• Logistic regression 
 

Des c ribe res ults :  
• High numeracy raised the odds of having high AIDS 

knowledge by a factor of 2.7. 
• High numeracy was not significantly related to having a 

higher general health knowledge. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
NR 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
NR 

Differenc e:  
• OR for high general health knowledge (low vs. high 

numeracy, adjusted): OR, 0.66, P > 0.05 
• OR for high HIV/AIDS knowledge (low vs. high  numeracy, 

adjusted): OR, 0.36, P < 0.001 
 



 

E videnc e T able 2:  K ey Ques tion 1:  Numerac y Outc ome S tudies  (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Yin et al., 200780 

Research objective: 
Assess whether caregiver HL was associated 
with risk factors for liquid medication dosing 
errors 

Study design: 
Cross-sectional 

Study setting: 
Pediatric emergency department at urban 
public hospital in New York City (Bellevue 
Hospital)  

Meas urement period:  
July 2006 - October 2006 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
292 completed of 307 enrolled (95%) 

Eligibility criteria: 
Included: 
• Parent or caregiver with child aged between 30 days and 8 years 
• Non-urgent visit 
• Presence of primary caregiver responsible for giving medications 
• Caregiver's language English or Spanish 
• Child's medication generally given in liquid form 
• Visit not involving 

Excluded: 
• NR 

Sampling strategy: 
• Convenience sample of parents and caregivers presenting to the 

ED 

Sample size: 
• N = 292 

Age (mean and range):  
NR 

G ender:  
NR 

R ac e/E thnic ity, %:  
• Latino: 72.9 
• Black or African-American: 12.7 
• Asian: 5.5 
• White: 4.8 
• Other: 4.1 

Inc ome:  
NR 

Ins urance s tatus :  
NR 

E duc ation, %:  
• < HS: 39.7 

Other c harac teris tics , %:  
• Born outside US: 57.9 
• English-speaking: 62.4 Spanish-speaking: 37.6 
• Hollingshead Socioeconomic Status: 1.4 level 1: 1.4, level 2: 7.5, 

level 3: 15.8, level 4: 25.0 level 5: 50.3 
• Child has regular MD: 72.9 
• Ever received a dosing tool: 57.2 
• Child ≥ 1year old: 81.5 

Health literac y/numerac y levels , %:  
• Inadequate: 9.6 
• Marginal: 15.9 
• Adequate: 74.4 

Meas urement tools  inc luding c utpoints :  
TOFHLA 
• Inadequate: 0-59 
• Marginal: 60-74 
• Adequate: 75-100 

 



 

E videnc e T able 2:  K ey Ques tion 1:  Numerac y Outc ome S tudies  (c ontinued) 

Outcomes Results 
Main outc omes :  
Caregiver use of a non-standardized measurement 
tool as a primary dosing instrument 

C ovariates  us ed in multivariate analys is :  
• Caregiver education 
• Caregiver country of origin 
• Caregiver language 
• Caregiver SES 
• Age of child 
• Regular child health-care provider 
• Experience of ever having received a dosing 

instrument in a health-care setting 

Des c ription of outc ome meas ures :  
• Caregiver self-report of a nonstandardized liquid 

measurement tool, offering choices of kitchen 
teaspoon, kitchen tablespoon, dosing spoon, 
measuring spoon, dosing cup, dropper, and 
syringe. Answers dichotomized as incorrect 
(kitchen spoons) or correct (other standardized 
instruments). 

Data s ource(s ) for outc omes :  
Interview with child's primary caregiver 

Attempts  for c ontrol for c onfounding:  
Multiple logistic regressions 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• Fisher exact test 
• Chi square 
• Multiple logistic regression 
 

Des c ribe res ults :  
Caregivers with lower HL literacy scores (marginal/inadequate, 
reading comprehension below the median, numeracy score 
below the median) were significantly more likely to use a non-
standardized measurement tool (after adjusting for caregiver 
and child characteristics not confounded with HL). 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, %:  
Poor knowledge of weight dosing: 
• Numerate: 62 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, %:  
Poor knowledge of weight based dosing: 
• Innumerate: 76 

Differenc e AOR  (C I):  
Difference in reported use of non-standardized dosing 
instrument (adjusted for all control variables) 
• Marginal/inadequate vs. adequate: 1.5 (0.8-2.8) 
• Reading comprehension score below median: 2.4 (1.3-4.7) 
• Numeracy score below median: AOR, 1.4 (0.8-2.7) 

Difference in reported use of non-standardized dosing 
instrument (adjusted for child's age, regular health care 
provider for child, history of receiving dosing instructions in 
clinic or ED--not controlling for confounders with HL) 
• Marginal/inadequate vs. adequate: 1.9 (1.0-3.5) 
• Reading comprehension score below median: 3.1 (1.7-5.7) 
• Numeracy score below median: 1.9 (1.1-3.4) 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   

Study Description Participant Characteristics 
Author, year: 
Bosworth et al., 200581 

Research objective: 
Determine if nurse administered patient-
tailored intervention can improve blood 
pressure control 

Study design: 
Randomized-controlled trial 

Study setting: 
Primary care clinic at Veterans Affairs Medical 
Center in Durham, NC  

Meas urement period:  
NR 

F ollow-up duration:  
24 months (this article reports 6 month 
outcomes; final results not available) 

C ompletenes s  of follow-up:  
97% retention rate for first 13 months (95% 
response rate at 6 months) 

Eligibility criteria: 
Included: 
• Outpatients who had a diagnosis of hypertension 
• Enrolled in Durham VAMC primary care clinic 
• Had a prescription for hypertensive medication (ACE inhibitors, 

beta blockers, calcium channel blockers, diuretics, alpha-1 
blockers, and/or central alpha-2 agonists) in previous year 

Excluded: 
• NR 

Sampling strategy: 
• Random sample mailed intro letter, convenience sample 

approached 

Sample size: 
• 588 

Age, mean (S D):  
• Intervention: 63 (11.24)  
• Control: 64 (11.48) 

G ender, %:  
• Female: 2 

R ac e/E thnic ity, %:  
Intervention:  
• White: 56 
• African-American: 41 

Control:  
• White: 58 
• African-American: 39 

Inc ome, %:  
• Intervention: "inadequate income" (self-reported, not defined 

further): 23 
• Control: "inadequate income:" 21 

Ins urance s tatus , %:  
100 insured (VA sample) 

E duc ation, %:  
• Intervention: "high school or less:" 50 
• Control: "high school or less:" 51 

Other c harac teris tics , %:  
Taking BP meds > 5 years: 
• Intervention: 62 
• Control: 61 

BP 
• Intervention: 138/75 
• Control: 139/76 

BP Control 
• Intervention: 43 
• Control: 44 
 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
Main outc omes :  
• Primary outcome: BP control  
• Secondary outcomes: confidence with treatment 

(similar to locus of control), hypertension 
knowledge, self-reported adherence 

C ovariates  us ed in multivariate analys is :  
• NR 

Des c ription of outc ome meas ures :  
• Hypertension knowledge was measured by 10-

item questionnaire (score range 0-10)  
• Confidence (more like locus of control; not self-

efficacy) was measured with a 4-item 
questionnaire (score range 4-16): "the main thing 
which affects my bp is what I do" " 

Data s ource(s ) for outc omes :  
Interview; NR how they obtained BP info 

Attempts  for c ontrol for c onfounding:  
Randomization 

B linding:  
NR 

S tatis tical meas ures  us ed:  
NR 
 

Des c ribe res ults :  
After first 6 months of study, patients receiving nurse 
intervention had non-significant increase in hypertension 
knowledge, and non-significant increase in medication 
adherence. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
• Change in hypertension knowledge score: +1.0  
• Change in medication adherence among initially adherent 

patients: -15% 
• Medication adherence among initially non-adherent patients: 

+34% 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
• Change in hypertension knowledge score: +1.0  
• Medication adherence among initially adherent patients:  

-17% 
• Medication adherence among initially non-adherent patients: 

+46% 

Differenc e, % (C I):  
• Overall change: 0.007 (-0.62-0.076) 
• Change among those initially adherent: -2, P = 0.68 
• Change among those initially non-adherent: +12, P = 0.08 
 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies  (continued) 

Study Description Participant Characteristics 
Author, year: 
Bosworth et al., 200581 
(continued) 

Health literac y/numerac y levels :  
NR (although at least 8% b/c low literacy intervention activated in 
8% of low literacy patients whose meds changed) 

Meas urement tools  inc luding c utpoints :  
REALM, cut points not specified 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
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E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Brock and Smith, 200782 

Research objective: 
Evaluate effects of using audiovisual 
animation displayed on PDA for patient 
education in clinical setting 

Study design: 
Quasi-experimental (pre-post test) 

Study setting: 
Outpatient infectious disease clinic at 
University of North Carolina  

Meas urement period:  
NR 

F ollow-up duration:  
4-6 weeks (coincident with next study visit) 

C ompletenes s  of follow-up:  
27/51 (53%) 

Eligibility criteria: 
Included: 
• ≥18 years-old  
• Confirmed HIV diagnosis  
• Initiating or continuing HIV medication at first visit 
• English-speaking 
• Willing to give informed consent 

Excluded: 
• NR 

Sampling strategy: 
• Convenience (clinical referral) 

Sample size: 
• 51 

Age (range):  
• 42.1 (25-70) 

G ender, %:  
• Female: 49 

R ac e/E thnic ity, %:  
• Black: 77 

Inc ome:  
• 65% "did not have enough money to make ends meet at the end 

of the month" 

Ins urance s tatus :  
NR 

E duc ation, %:  
• 12th grade or GED: 60 

Other c harac teris tics , %:  
• Reported easier to learn from videos rather than books: 94 
• Have used some computerized device: 96 

Health literac y/numerac y levels , %:  
• <8th grade: 55 

Meas urement tools  inc luding c utpoints :  
REALM 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
Main outc omes :  
• Knowledge of HIV disease, medications and 

adherence behaviors  
• Secondary: attitudes toward video and device, 

self-reported adherence to medication regime and 
practicality of the intervention 

C ovariates  us ed in multivariate analys is :  
• NA 

Des c ription of outc ome meas ures :  
• Knowledge of HIV disease and medications: 9 

questions, not otherwise specified  
• Adherence: 9-item Morisky scale, alpha 0.89  
• See also J. Am. Pharm. Assoc. 45 (2005): 625-28; 

Qual Life Res 14(2005): 935-44. 

Data s ource(s ) for outc omes :  
• Knowledge of HIV disease, medications: self 

report 
• Adherence: self-report 

Attempts  for c ontrol for c onfounding:  
None 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• Paired sample t-tests 
 

Des c ribe res ults :  
Intervention increased knowledge of HIV and medications 
immediately. At f/u appointment (4-6 weeks), increased self-
reported adherence to medication regimen, although result 
significantly confounded by high loss to follow-up. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
• Knowledge: NR 
• Adherence: NR 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, %:  
• Knowledge: NR 
• Adherence: NR 
• Self-efficacy to take medications (post-test only): 96 

Differenc e:  
• Knowledge: NR, P < 0.005 
• Adherence: NR, P < 0.005 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Campbell et al., 200483 

Research objective: 
Compare comprehension of consent 
information (for a hypothetical research study) 
as function of medium of presentation, mostly 
among low-literacy population 

Study design: 
RCT 

Study setting: 
University-based medical complex; but not in 
clinics  

Meas urement period:  
1999-2000 

F ollow-up duration:  
Immediate 

C ompletenes s  of follow-up, %:  
233/238 (98) 

Eligibility criteria: 
Included: 
• Parents or Primary caretaker with a child less than age 10 in 1 of 

2 Head Start programs 

Excluded: 
• NR 

Sampling strategy: 
• Convenience 

Sample size: 
• 233 usable cases 

Age, (S D):  
• 32.1 (9.7) 

G ender, %:  
• Female: 85 (198/233) 

R ac e/E thnic ity, %:  
• African-American: 84  
• White: 13 
• Other: 3 

Inc ome:  
NR 

Ins urance s tatus :  
NR 

E duc ation, %:  
• Less than HS: 24 
• HS grad: 26 
• Some college: 40 
• College grad: 10 

Other c harac teris tics :  
NR 

Health literac y/numerac y levels , % (S D):  
• Average REALM: 56.3 (11.8) 
• Average Woodcock-Johnson: 28.1 (5.1) 
• Equivalent to average 8th grade-level: 50 

Meas urement tools  inc luding c utpoints , range:  
• REALM: 0-66 
• Woodcock Johnson: cloze passages: 0-43 
• Low-literacy group was at or below 8th grade level by Woodcock 

Johnson 
 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
Main outc omes :  
• Free recall 
• Prompted recall 
• Enrollment decision 

C ovariates  us ed in multivariate analys is :  
Woodcock Johnson score 

Des c ription of outc ome meas ures :  
• Free recall assessed as % of total "bits" 

(irreducible bit of information) when participant 
asked to pretend she was telling friend about 
study 

• Prompted recall assessed by open-ended 
questions with answers coded as 0 (no answer or 
poor attempt) to 3 (excellent response); % correct  

• Based on participant's response to whether she 
would enroll her child in hypothetical study 

Data s ource(s ) for outc omes :  
All based on respondents' answers; some potential 
for coding discrepancies with recall items - resolved 
by discussion/consensus of coders 

Attempts  for c ontrol for c onfounding:  
Randomization 

B linding:  
Investigators coding recall blinded 

S tatis tical meas ures  us ed:  
• General linear models 
 

Des c ribe res ults :  
Among entire sample, no differences in recall were noted 
according to format (although trends toward laptop > original), 
and more information was recalled about the low-risk study. 
However, among the 124 individuals with low-literacy, there 
were trend 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, %:  
Standard consent: 
• Free Recall: 4.3 (avg high/low risk) 
• Prompted Recall: 47 (avg high/low risk) 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, %:  
Enhanced print: 
• Free Recall: 4.4 (avg high/low risk) 
• Prompted Recall: 53 (avg high/low risk) 

Video: 
• Free Recall: 4.2 (avg high/low risk) 
• Prompted Recall: 50 (avg high/low risk) 

Computerized, %: 
• Free Recall: 4.2 (avg high/low risk) 

Differenc e:  
% of total information remembered on free recall: 
• Simplified vs. standard: +0.1, NS 
• Video vs. standard: 0.1 < NS 
• Computer vs. standard: -0.1, NS 
Note: no interaction by literacy level 

% correct of correct answers on prompted recall: 
• Simplified vs. standard: +6, NS  
• Video vs. standard: +3, NS 
• Computer vs. standard: +4, P = 0.08 
Note: trend toward improvement in low literacy group 
 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Coyne et al., 200384 

Research objective: 
Test effect of easy to read informed consent 
statement with participants in cancer treatment 
trial. 

Study design: 
RCT 

Study setting: 
Member institutions and affiliates of 3 
cooperative oncology groups (eastern onc 
group; north central cancer treatment group; 
cancer and leukemia group b)  

Meas urement period:  
1998-2000 

F ollow-up duration:  
2 weeks 

C ompletenes s  of follow-up, %:  
Int: 78/89 (88) 
Control: 129/137 (94) 

Eligibility criteria: 
Included: 
• Affiliated cooperative oncology groups 
• Patients participating in one of 3 cancer treatment trials (1 

NSCLC, 2 breast CA) at affiliated cooperative oncology groups 

Excluded: 
• NR 

Sampling strategy: 
• NOS 

Sample size: 
• 44 oncology groups (24 control, 20 intervention) 
• 226 patients (137 control, 89 intervention) 
Note: 1-38 patients/group 

Age, mean (range):  
• Control: 53 (NR) 
• Intervention: 53 (NR) 

G ender, %:  
• Female: 
• Control: 91 
• Intervention: 92 

R ac e/E thnic ity, %:  
White: 
• Control: 92 
• Intervention: 94 

Inc ome:  
NR 

Ins urance s tatus :  
NR 

E duc ation, %:  
Control:  
• <HS: 9 
• HS: 23 
• < college 23 
• ≥ college: 24 

Intervention: 
• <HS: 4 
• HS: 28 
• <college 30 
• >=college: 31 

Possibly important difference by group that would bias toward bigger 
effect in intervention group 

Other c harac teris tics , %:  
Type of Institution: 
Main:  
• Control: 5 
• Intervention: 14 
 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
Main outc omes :  
Comprehension  
Note: Also measured anxiety, satisfaction, decision 
to participate, accrual 

C ovariates  us ed in multivariate analys is :  
• None 

Des c ription of outc ome meas ures :  
• % correct from 23 multiple choice or true false 

questions on privacy (3), treatment protocol (5), 
side effects (4), personal benefit (4), 
randomization (1), choice (5), benefit to others (3), 
reasons to be taken off study (2), financial (2) 

• Content validity assessed by experts; no other 
validation 

Data s ource(s ) for outc omes :  
Survey 

Attempts  for c ontrol for c onfounding:  
No 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• Random effects models with randomization unit 

as random effect (continuous outcomes) 
• GEE (binary outcomes) 
• Accounted for clustering in sample size 

calculation and statistics 
 

Des c ribe res ults :  
• No difference in comprehension b/t groups 
• Of note, there was lower consent anxiety and higher 

satisfaction in intervention group 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, %:  
• 69 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, %:  
• 72 

Differenc e, %:  
• 3, P = 0.21 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Coyne et al., 200384 
(continued) 

Health literac y/numerac y levels :  
Mean REALM: 
• Control: 64 
• Intervention: 65 

Meas urement tools  inc luding c utpoints :  
REALM: 
≤ 3 grade (0-18);  
4-6th grade (19-44);  
7th-8th grade (45-60);  
≥9th grade (61-66) 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
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E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Davis et al., 200885 

Research objective: 
Assess efficacy of literacy-appropriate weight 
loss intervention targeting providers and 
patients in improving physicians' weight loss 
counseling and patients' self-reported beliefs, 
and self-efficacy 

Study design: 
Pre-post intervention study 

Study setting: 
Louisiana State University Health Sciences 
Center-Shreveport (LSUHSC-S) Nephrology 
Clinic (public health clinic)  

Meas urement period:  
April to October 2003 

F ollow-up duration:  
Subsequent visit following group intervention, 
interval unclear 

C ompletenes s  of follow-up, %:  
64/101 patients (64) 

Eligibility criteria: 
Included: 
• NR 

Excluded: 
• BMI < 27 
• Legally blind 
• Wheelchair bound 
• In residential care 
• Prisoners 

Sampling strategy: 
Consecutive sample 

Sample size: 
• 101 
Note: 111 invited 

Age, mean(S D):  
• 57 (12) 

G ender, %:  
• Female: 52 

R ac e/E thnic ity, %:  
• African American: 75  
• White: 23 

Inc ome:  
"Predominantly low income" not otherwise reported 

Ins urance s tatus , %:  
• Medicaid: 46  
• Free care: 46  
• Medicare: 4  
• Private: 4 

E duc ation:  
NR 

Other c harac teris tics :  
• Mean BMI: 35 

Health literac y/numerac y levels , %:  
• <6th grade (low): 49 
• 7-8th grade (marginal): 22 
• =>9th grade (adequate): 29 

Meas urement tools  inc luding c utpoints :  
REALM:  
• 0-44 = 6th grade and below, low literacy; 45-60 = 7th-8th grade 

literacy, marginal literacy; 61 and above = 9th grade and above, 
adequate literacy 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
Main outc omes :  
Physician communication skills: 
• Makes eye contact 
• Established rapport 
• Invites questions 
• Uses facilitation 
• Holds for answers 
• Redirects patient as appropriate 
• Explains medical terms/concepts 
• Summarizes/repeats instructions 
• Uses teach back technique 

Patient satisfaction: 
• Doctor supportive of weight loss 

Patient recall of recommendations: 
• Lose weight 
• Increase physical activity 
• Referral to dietician 
• Patient perception of weight problem 
• Patient motivation to lose weight 
• Patient confidence in ability to lose weight (self 

efficacy) 

C ovariates  us ed in multivariate analys is :  
• None 

Des c ription of outc ome meas ures :  
• Validated checklist for communication behavior 
• Unvalidated checklist for weight loss 

communication 
• Unvalidated patient recall/motivation items, but 

based on prior surveys 
• % of physicians and patients reporting a given 

behavior reported magnitude on a scale out of ten 
for "severity" and "motivation 

Data s ource(s ) for outc omes :  
• Checklists (communication) 
• Structured interviews (patient factors) 

Attempts  for c ontrol for c onfounding:  
NR 

B linding:  
Physicians and patients were aware of being 
observed at baseline, but unaware of content of 
study 

S tatis tical meas ures  us ed:  
• Descriptive statistics including mean, standard 

deviation, median, and range for continuous 
variables, and percentage for categorical 
variables 

• Student's t-test to compare groups for continuous 
variables 

• Chi square, and Fisher's exact test for categorical 
data 

 

Des c ribe res ults :  
• Some physician communication skills improved, while others 

did not 
• Physician weight-loss counseling skills improved 
• Patients were more likely to recall weight loss 

recommendation, to increase physical activity, to see 
dietician, and to report their physician was supportive of their 
weight loss efforts 

• Patients were more motivated, more confident, and had 
higher self efficacy after intervention 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, %:  
Physician communication skills: 
• Makes eye contact: 82 
• Established rapport: 65 
• Invites questions: 32 
• Uses facilitation :82 
• Holds for answers: 65 
• Redirects patient as appropriate: 21 
• Explains medical terms/concepts: 77 
• Summarizes/repeats instructions 71 
• Uses teach back technique 29 

Patient satisfaction: 
• Doctor supportive of weight loss: 70 

Patient recall of recommendations: 
• Lose weight: 23 
• Increase physical activity: 28 
• Referral to dietician: 44 
• Patient recognizes weight is problem: 59 
• Perceived severity of weight problem: 6.3 (SD 2.2) out of ten 
• Patient motivation: 5.8 (SD 2.6) out of ten 
• Patient confidence: 52 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, %:  
Physician communication skills: 
• Makes eye contact: 98 
• Established rapport: 95 
• Invites questions :52 
• Uses facilitation :95 
• Holds for answers: 95 
• Redirects patient as appropriate: 96 
• Explains medical terms/concepts: 89 
• Summarizes/repeats instructions: 75 
• Uses teach back technique: 35 

Patient satisfaction: 
• Doctor supportive of weight loss: 81 

 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Davis et al., 200885 
(continued) 

 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
 Patient recall of recommendations: 

• Lose weight: 66 
• Increase physical activity: 69 
• Referral to dietician: 83 
• Patient recognizes weight is problem: 62 
• Perceived severity of weight problem: 7.0 (SD 2.1) out of ten 
• Patient motivation: 7.1 (SD 2.7) out of ten  
• Patient confidence: 79 

Differenc e, %:  
Physician communication skills: 
• Makes eye contact +16, P = 0.16 
• Established rapport +30, P = 0.01 
• Invites questions +20, P = 0.09 
• Uses facilitation +13, P = 0.39 
• Holds for answers +30, P = 0.01 
• Redirects patient as appropriate +75 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
DeWalt et al., 200686 

Research objective: 
Compare efficacy of heart failure self-
management program designed for patients 
with low literacy versus usual care. 

Study design: 
RCT 

Study setting: 
General internal medicine and cardiology clinic  

Meas urement period:  
November 2001 to April 2003 

F ollow-up duration:  
12 months 

C ompletenes s  of follow-up:  
Control: 59/65 
Intervention 52/62 

Eligibility criteria: 
Included: 
• Clinical diagnosis of HF confirmed by provider and clinical 

indicators  
• New York HearT Association class II-IV symptoms in past 3 

months 
• 30-80 years old 

Excluded: 
• Moderate to severe dementia 
• Terminal illness with life expectancy less than 6 months 
• Severe hearing impairment  
• Blindness 
• Current substance abuse 
• Serum creatinine <4 mg/dl or on dialysis 
• Supplemental oxygen at home 
• No telephone 
• Scheduled to undergo cardiac surgery  
• Awaiting a heart transplant or planned cardiac surgery 

Sampling strategy: 
• All consenting eligible patients 

Sample size: 
N=127 
• Control: n= 64 
• Intervention: 59 

Age, mean (S D):  
• Control: 62 (11) 
• Intervention: 63 (9) 

G ender, %:  
Female: 
• Control: 59 
• Intervention: 42 

R ac e/E thnic ity, %:  
Control:  
• African American: 55 
• Other: 45  

Intervention: 
• African American: 54 
• Other: 46 

Inc ome, %:  
<$15,000/yr 
• Control: 67 
• Intervention: 69 

Ins urance s tatus :  
Control: 
• Medicaid: 33 
• Medicare: 72  

Intervention: 
• Medicaid: 34 
• Medicare: 71 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
Main outc omes :  
Primary: 
• Death or all-cause hospitalization 
• HF related quality of life at 12 months 

Secondary: 
• HF self efficacy 
• HF Knowledge 
• Self-management behavior 

C ovariates  us ed in multivariate analys is :  
For sub-group analysis: 
• Age 
• Gender 
• Hypertension 
• Minnesota Living with Heart Failure questionnaire 

(MLHF) 
• Use of b-blockers 
• Use of ACE inhibitors or ARBs 

Des c ription of outc ome meas ures :  
• Hospitalization: patient reported and confirmed by 

chart review 
• HF-related quality of life: assessed using a 

modified version of the MLHF; 21 question 
instrument with a 4-point Likert (responses 0, 1, 3, 
5) scale response option and scores ranging from 
0 

Data s ource(s ) for outc omes :  
• Hospitalization: self-report confirmed by chart 

review 
• HF-related quality of life: self-report 
• HF self-efficacy: self-report 
• Heart failure knowledge: self-report 
• Heart failure self-management behavior: self-

report 

Attempts  for c ontrol for c onfounding:  
Primary outcomes: ANCOVA 
Secondary outcomes: multivariate analysis 

B linding:  
No 

S tatis tical meas ures  us ed:  
• Two-sample t-tests for MLHF, HF self-efficacy, 

and heart failure knowledge. Parametric and Non-
parametric tests performed for all comparisons. 

• Negative binomial regression used for 
hospitalization or death. 

• Analysis of covariance with negative binomial 
 

Des c ribe res ults :  
Patients in intervention group had lower rate of hospitalization 
or death. This difference was larger for patients with low 
literacy but the interaction was not statistically significant. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, %:  
• Hospitalization or death: 61 
• Heart failure-related quality of life (Unadjusted): improved 5 

points 

Secondary outcomes: 
• HF Knowledge: NR 
• HF self-efficacy: NR 
• HF self-management (daily weighing at 12 months): 29 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, %:  
• Hospitalization or death: 42 
• Heart failure-related quality of life (unadjusted): improved 1 

point 

Secondary outcomes: 
• HF Knowledge: NR 
• HF self-efficacy: NR 
• HF self-management (daily weighing at 12 months): 79 

Differenc e, IR R  (C I):  
• Hospitalization or death (incidence rate ratio unadjusted): 

0.69 (0.40-1.19) 
• Heart failure-related quality of life (unadjusted): 3.5 points 

difference: (11- -4) 
• Heart failure-related quality of life (adjusted): 2 point 

difference: (9- -5_ 

Secondary outcomes: 
• HF Knowledge: mean difference = 12% higher in intervention 

group: 95% CI, 6-18, P < 0.001 
• HF self-efficacy: mean difference = 2 points improvement in 

intervention group: 95% CI, 0.7-3.1, P = 0.003 
• HF self-management (daily weighing at 12 months): P < 

0.001 
• Sub-group analysis (low literacy n=24) 
• Hospitalization or death (incidence rate ratio adjusted): 0.39; 

(0.16-0.91) 
• Sub-group analysis (marginal/adequate literacy n=75) 
• Hospitalization or death (incidence rate ratio adjusted): 0.56 

(0.30-1.04) 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
DeWalt et al., 200686 
(continued) 

E duc ation, years  (S D):  
• Control: 9.9 (2.6)  
• Intervention: 9.1 (3.2) 

Other c harac teris tics , % (S D):  
Control:  
• Diabetes: 52  
• Hypertension: 89  
• HF years: 7 (8)  
• HF knowledge: 57 
• Self efficacy (mean score): 22 
• Daily wt measurement: 15% 
• HFQOL (mean score range 0-10 

Health literac y/numerac y levels , %:  
Inadequate:  
• Control: 39  
• Intervention: 42 

Meas urement tools  inc luding c utpoints :  
• s-TOFHLA 
• Inadequate HL ≈ 4th grade reading level 
 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
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E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Ferreira et al., 200587 

Research objective: 
To test whether health-care provider directed 
intervention increased colorectal cancer 
screening rates. 

Study design: 
Cluster RCT 

Study setting: 
Two general medicine clinics/firms at a VA 
medical center in Chicago  

Meas urement period:  
May 2001 - June 2003 

F ollow-up duration:  
18 months 

C ompletenes s  of follow-up:  
100% 

Eligibility criteria: 
Included: 
• Providers: all in included firms 

Patients:  
• Male 
• 50 or older 
• Scheduled to be see participating physician (new or ongoing 

problem) 

Excluded: 
• Personal of family history of colorectal cancer or polyps 
• Personal history of inflammatory bowel disease 

Sampling strategy: 
• Providers: All 
• Patients: All 

Sample size: 
Providers: 
• Intervention: 60 
• Control: 53. 

Patient: 
• Intervention: 1015 (1-40/provider; mean 19) 
• Control: 963 (1-46/provider; mean 20) 

Patients completing health literacy assessment: 
• Intervention: 197 
• Controls: 185 

Age (mean and range):  
Provider: NR 

Patient:  
• Total: 67.8 
• Intervention: 67.9 
• Control: 67.8 

G ender, %:  
• Provider: NR 

Patient: 
• Male: 100 

R ac e/E thnic ity, %:  
• Provider: NR 

Patient: 
Total: 
• White: 45 
• AA: 50 

Intervention: 
• White: 45.4 
• AA: 50.1 

Control: 
• White: 44.7 
• AA: 50.5 

 
 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
Main outc omes :  
• Colorectal Cancer Screening Recommendation 
• Fecal Occult Blood Testing only 
• Flexible Sigmiodoscopy/Colonoscopy only 
• Both Fecal Occult Blood Testing and Flexible 

Sigmiodoscopy/Colonoscopy 
• Any screening test 
• Completion of Colorectal Cancer Screening Test 

C ovariates  us ed in multivariate analys is :  
• Random effects of clustering within provider 

Des c ription of outc ome meas ures :  
• Colorectal Cancer Screening Recommendation 
• Fecal Occult Blood Testing only: dichotomous 

(yes/no) 
• Flexible Sigmiodoscopy/Colonoscopy only: 

dichotomous (yes/no) 
• Both Fecal Occult Blood Testing and Flexible 

Sigmiodoscopy/Colonoscopy: dichotomous 
(yes/no) 

Data s ource(s ) for outc omes :  
Patient chart, no details provided about fidelity of 
chart review 

Attempts  for c ontrol for c onfounding:  
Adjustment for clustering of patients by provider 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• z test for comparing two independent proportions, 

with adjustment made for clustering of patients by 
provider 

 

Des c ribe res ults :  
Intervention improved rates of any colorectal screening 
recommendation by providers and any screening completion in 
patients overall, especially for patients with lower literacy skills. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, %:  
Entire Sample 
Recommendation: 
• FOBT only: 2.8 
• Flex Sig/Colo only: 44.4 
• Both FOBT and Flex Sigm/Colo: 22.1 
• Any screening test: 69.4 

Completion of Tests: 
• FOBT only: 14.3 
• Flex Sig/Colo only: 15.3 
• Both FOB and Flex Sig/Colo: 2.8 
• Any screening test: 32.4 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, %:  
Entire Sample 
Recommendation: 
• FOBT only: 6.3 
• Flex Sig/Colo only: 19.2 
• Both FOBT and Flex Sig/Colo: 50.4 
• Any screening test: 76.0 

Completion of Tests 
• FOBT only: 22.6 
• Flex Sig/Colo only: 12.2 
• Both FOB and Flex Sig/Colo: 6.5 
• Any screening test: 41.3 

Differenc e, %:  
Entire Sample 
• Difference in Any Recommendations: 6.6, P = 0.02 
• Difference in Completion of Any Tests: 8.9, P = 0.003 

Low Literacy Subgroup 
• Difference in Completion of Any Tests: 25.7, P = 0.002 

High Literacy Subgroup 
• Difference in Completion of Any Tests: 3, 0.65 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Ferreira et al., 200587 
(continued) 

Inc ome:  
• Patient: NR 

Ins urance s tatus :  
• Patient: NR, but VA clinics 

E duc ation:  
• Patient: NR 

Other c harac teris tics  (S D):  
Patient, n clinic visits (SD):  
• Total: 2.84 (1.64) 

Health literac y/numerac y levels :  
In 369/1978 patients in whom measured: 
• Lower than 9th grade: 31% (note: text says ~1/3) 
• >=9th grade: 79% 

Meas urement tools  inc luding c utpoints :  
• REALM 
• Limited Literacy: lower than 9th grade (scores 60 or below) 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
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E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Gerber et al., 200588 

Research objective: 
Evaluate multimedia intervention for diabetes 
education targeting low literacy individuals 
from diverse population. 

Study design: 
RCT 

Study setting: 
Five urban outpatient clinics in Chicago Illinois  

Meas urement period:  
June 2002 - October 2003 

F ollow-up duration:  
12 months 

C ompletenes s  of follow-up:  
• 75% Subjects who dropped out had lower 

self-reported medical care and were more 
likely to be uninsured 

Eligibility criteria: 
Included: 
• Diabetes diagnosis 
• 18 years or older 
• Self-reported history of type 1 or type 2 diabetes 
• verbal fluency in English or Spanish 

Excluded: 
• Individuals not directly included in their diabetes care 
• Never used study computer 

Sampling strategy: 
• Convenience 

Sample size: 
Baseline 
• Intervention: 122 
• Controls: 122 

One year follow-up: 
• Intervention: 94 
• Controls: 89 

Age, mean (S D):  
Intervention: 
• Low Literacy: 57.7 (11.7) 
• High Literacy: 49.4 (12.0) 

Controls: 
• Low Literacy: 60.4 (10.8) 
• High Literacy: 51.8 (11.3) 

G ender, %:  
Female 
Intervention: 
• Low Literacy: 64.7 
• High Literacy: 75.9 

Controls: 
• Low Literacy: 59.7 
• High Literacy: 65.5 

R ac e/E thnic ity, %:  
Intervention 
AA: 
• Low Literacy: 19.1 
• High Literacy: 33.3 

Latino: 
• Low Literacy: 77.9 
• High Literacy: 55.6 

Controls 
AA: 
• Low Literacy: 26.9 
• High Literacy: 40.0 

Latino: 
• Low Literacy: 71.6 
• High Literacy: 54.5 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
Main outc omes :  
• Mean Change in Hemoglobin A1C  
• Mean Change in Systolic and Diastolic Blood 

Pressure (mmHg) 
• Mean Change in Body Mass Index (kg/m2) 

C ovariates  us ed in multivariate analys is :  
• Age 
• Sex 
• Latino race 
• Insurance 
• Clinical site 
• Highest educational level 
• Previous attendance at diabetes class 

Des c ription of outc ome meas ures :  
• A1C - finger stick testing; Bayer DCA 2000 

Analyzer 
• Systolic Blood Pressure - measured at concurrent 

visit 
• Diastolic Blood Pressure - measured at 

concurrent visit 
• BMI - calculated from weight and height recorded 

at concurrent visit 
• Knowledge - adapted knowledge previously 

developed and validated; see J Appl Meas 2002; 
3: 243-71 

• Self-efficacy - adapted from Insulin Management 
Diabetes Self Efficacy Scale, a 12-item self-
efficacy scale developed based on prior model for 
Spanish-speaking Latino population  

• Medical Care - items based upon American 
Diabetes Association standards of medical care. 

• Perceived Susceptibility - assessed by subjects 
evaluating their risk of developing complications 
on a scale from 1 to 10 (with 10 having the 
greatest risk) 

Data s ource(s ) for outc omes :  
• HgbA1c- finger stick 
• Other Physiologic Outcomes - patient record 
• Survey Outcomes - patient self-report 

Attempts  for c ontrol for c onfounding:  
• Randomization 
• Multivariate analysis 

B linding:  
No 

S tatis tical meas ures  us ed:  
• Compared patients by group assignment and 

literacy subgroup using t tests or Mann-Whitney U 
tests for continuous variables and Chi-squared or 
Fisher's exact tests for categorical variables. 

• Repeated measures generalized estimating 
equation with adjustment 

 

Des c ribe res ults :  
Multimedia diabetes education intervention was related to an 
increase in the perceived susceptibility to diabetes 
complications, particularly among those with lower health 
literacy. Intervention had no effect on other outcomes (A1C, 
Blood Pressure, BMI, 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
Lower Literacy: 
• Change A1C: -0.1 
• Change Systolic Blood Pressure: 2  
• Change Diastolic Blood Pressure: 1 
• Change BMI: 0.0  
• Change Knowledge: 0.44  
• Change Self-efficacy: 0.99  
• Change Medical Care: 0.87 
• Change Perceived Susceptibility: 0.19 

Higher Literacy: 
• Change A1C: 0.3 
• Change Systolic Blood Pressure: -2  
• Change Diastolic Blood Pressure: -4  
• Change BMI: -0.4 
• Change Knowledge: 0.10  
• Change Self-efficacy: 0.59  
• Change Medical Care: 0.45  
• Change Perceived Susceptibility: 0.76 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
Lower Literacy 
• Change A1C: -0.2  
• Change Systolic Blood Pressure: 1  
• Change Diastolic Blood Pressure: 4  
• Change BMI: 0.8  
• Change Knowledge: 0.32 
• Change Self-efficacy: 1.51 
• Change Medical Care: 0.58  
• Change Perceived Susceptibility: 1.48  

Higher Literacy: 
• Change A1C: 0.3 
• Change Systolic Blood Pressure: -2  
• Change Diastolic Blood Pressure: -4  
• Change BMI: -0.4 
• Change Knowledge: 0.10  
• Change Self-efficacy: 0.59  
• Change Medical Care: 0.45  
• Change Perceived Susceptibility: 0.76 

Differenc e:  
Low Literacy Subgroup: 
• Change in HgbA1C: -0.1, NS 
• Change in SBP: -1 mmHg, NS 
• Change in DBP: 3 mmHg, NS 
• Change in BMI: NR, NS 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Gerber et al., 200588 
(continued) 

Inc ome, %:  
Intervention: 
• Income <$15,000 
• Low Literacy: 64.7 
• High Literacy: 50.0 

Controls: 
• Income <$15,000 
• Low Literacy: 68.7 
• High Literacy: 40.0 

Ins urance s tatus , %:  
Intervention 
No Insurance: 
Low Literacy: 41.2 
High Literacy: 38.9 

Medicaid: 
• Low Literacy: 20.6 
• High Literacy: 29.9 

Medicare: 
• Low Literacy: 23.5 
• High Literacy: 7.4 

Controls 
No Insurance: 
• Low Literacy: 49.3 
• High Literacy: 30.9 

Medicaid 
Low Literacy: 

E duc ation, %:  
Intervention 
Less than High School Education: 
• Low Literacy: 70.6 
• High Literacy: 16.7 

Controls 
Less than High School Education: 
• Low Literacy: 67.2 
• High Literacy: 16.4 

Other c harac teris tics :  
Intervention 
Use of Insulin: 
• Low Literacy: 25 
• High Literacy: 14.8 

Had diabetes class: 
• Low Literacy: 30.9 
• High Literacy: 22.2 

Used a computer: 
• Low Literacy: 4.9 
• High Literacy: 48.1 

 
 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
 

High Literacy Subgroup: 
• Change in HgbA1C: 0.0, NS 
• Change in SBP: +1 mmHg, NS 
• Change in DBP: -7 mmHg, NS 
• Change in BMI: -1 kg/m2, NS 

Note: In exploratory subgroup analyses of Hgba1c>9 (n=26), 
intervention more effective than control for low literacy (but not 
high literacy) group 
 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Gerber et al., 200588 
(continued) 

Baseline A1C:  
• Low Literacy 8.1  
• High Literacy 8.3 

Baseline Systolic/Diastolic Blood Pressure 
• Low Literacy: 130 / 74  
• High Literacy: 128/77 

Baseline BMI:  
• Low Literacy: 31.0 
• High Literacy 32.9 

Control 
Use of Insulin 
• Low Literacy: 40.3 
• High Literacy: 21.8 

Had diabetes class 
• Low Literacy: 44.8 
• High Literacy: 32.7 

Used a computer 
• Low Literacy: 4.5 
• High Literacy: 49.1 

Baseline A1C:  
• Low Literacy 8.1  
• High Literacy 8.3 

Baseline Systolic/Diastolic Blood Pressure 
• Low Literacy: 136/75  
• High Literacy: 127/74 

Baseline BMI:  
• Low Literacy: 29.8 
• High Literacy 33.5 

Health literac y/numerac y levels :  
Intervention 
• Low Literacy: 55.7 
• High Literacy: 44.3 

Controls 
• Low Literacy: 54.9 
• High Literacy: 45.1 

Meas urement tools  inc luding c utpoints :  
sTOFHLA 
• Lower Literacy: 0-22 
• Higher Literacy: >=23 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
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E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Greene et al., 200889 

Research objective: 
• Test whether comprehension could be 

improved by varying the way information 
was presented 

• Examine effect of numeracy on 
comprehension of CDHP design and 
informed decision making (i.e. is numeracy 
of moderator) 

Study design: 
Randomized trial 

Study setting: 
Oregon, not otherwise specified  

Meas urement period:  
NA 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• Adult population 

Excluded: 
• NR 

Sampling strategy: 
• Convenience 

Sample size: 
• 303 

Age, range in years , %:  
• 18-34: 46 
• 35-44: 22 
• 45-64: 32 

G ender, %:  
• Female: 52 

R ac e/E thnic ity, %:  
• White: 74 
• Hispanic: 7 
• Other” 19 

Inc ome, %:  
• < $20K: 75  
• 20-40K: 15 
• >$40K: 10 

Ins urance s tatus :  
NR 

E duc ation, %:  
• HS or less: 45 
• Some college: 37  
• college graduate: 19 

Other c harac teris tics , %:  
• Unemployed: 36 
• Out of work force (student/retired): 20 
• Employed: 44 

Health literac y/numerac y levels , %:  
Numeracy  
• <10: 50  
• 10-15: 50  

Meas urement tools  inc luding c utpoints :  
• Lipkus for numeracy + 4 additional questions from Peters, 

dichotomized at median (0-9, 10-15) 
• TOFHLA for literacy (cutoffs not provided) [paper states they 

focused on numeracy] 
 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
Main outc omes :  
(1) Comprehension 
(2) Plan choice 
(3) Ease of understanding 

C ovariates  us ed in multivariate analys is :  
• Sex 
• Race 
• Education 
• Work status 
• Income 
• Age 
• Health status 
• Number of chronic conditions 

Des c ription of outc ome meas ures :  
• Comprehension measured by number of correct 

responses on 6 multiple-choice questions 
comparing 2 plans 

• Plan choice: which plan respondents would 
choose for themselves 

• Self-reported ease of understanding measured on 
a 7-point Likert 

Data s ource(s ) for outc omes :  
Self-report 

Attempts  for c ontrol for c onfounding:  
• Randomization 
• Multivariate analyses 

B linding:  
No 

S tatis tical meas ures  us ed:  
• ANOVA 
• Multivariate regression 
 

Des c ribe res ults :  
Common unique presentations provided no advantage over 
side-by-side presentations. For low literacy individuals, 
frameworks reduced comprehension and ease of 
understanding; for higher numeracy individuals they resulted in 
no change. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
Side-by-side 
High numeracy: 
(1) 4.6 
(2) 0.9 
(3) 0.4 

Low numeracy: 
(1) 3.2 
(2) 0.8 
(3) 0.5 

No-framework 
High numeracy: 
(1) 4.1 
(2) 1.5 
(3) 0.4 

Low numeracy: 
(1) 3.3 
(2) 1.2 
(3) 0.5  

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
Common/unique: 
High literacy: 
(1) 4.3 
(2) 1.5 
(3) 0.4 

Low literacy: 
(1) 2.9 
(2) 0.8 
(3) 0.6 

Short framework 
High numeracy: 
(1) 4.8 
(2) 1.0 
(3) 0.4 

Low numeracy: 
(1) 3.0 
(2) 0.8 
(3) 0.6 

Long framework 
High numeracy: 
(1) 4.6 
(2) 1.0 
(3) 0.4 

 
 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Greene et al., 200889 
(continued) 

 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
 

Low numeracy: 
(1) 2. 

Differenc e, c omprehens ion:  

Common vs. Side to Side (unadjusted) 
• High Numeracy Subgroup: -0.3, NS 
• Low Numeracy Subgroup: -0.3, NS 

Short framework vs. No (unadjusted) 
• High Numeracy Subgroup: +0.7, P < 0.05 
• Low Numeracy Subgroup: +0.3, P < 0.05 

Long framework vs. No (unadjusted) 
• High Numeracy Subgroup: +0.5, P < 0.05 
• Low Numeracy Subgroup: -0.5, P < 0.05 
 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Hwang et al., 200590 

Research objective: 
Determine whether addition of illustrations to 
these prescription labels affects patient 
comprehension 

Study design: 
Quasi-experiment (post/post) 

Study setting: 
Three family practice clinics affiliated with an 
urban academic teaching hospital in Toronto, 
Ontario  

Meas urement period:  
January 2001 to September 2001 

F ollow-up duration:  
Immediate 

C ompletenes s  of follow-up, %:  
100 

Eligibility criteria: 
Included: 
• Patients presenting to clinic during regular office hours on 

selected weekdays 

Excluded: 
• Too ill to participate 
• Unable to communicate in English 

Sampling strategy: 
• Convenience sample 

Sample size: 
• 130 

Age, range in years , %:  
• < 25: 19 
• 25 - 39: 31 
• 40 - 64: 39 
• ≥ 65: 11 

G ender, %:  
• Female: 56 

R ac e/E thnic ity:  
NR 

Inc ome:  
NR 

Ins urance s tatus :  
NR 

E duc ation, %:  
Highest educational attainment: 
• < HS: 4 
• Some HS: 6 
• HS graduate: 27 
• Some post-secondary: 63 

Other c harac teris tics , %:  
• Native language English: 71 
• Other native language: 29 

Health literac y/numerac y levels , %:  
• ≤ 6th grade: 5 
• 7 -8 grade: 22 
• ≥ 9th grade: 73 

Meas urement tools  inc luding c utpoints :  
• REALM 
• ≤ 6th grade 
• 7 -8 grade 
• ≥ 9th grade 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
Main outc omes :  
Comprehension of prescription label 

C ovariates  us ed in multivariate analys is :  
• None 

Des c ription of outc ome meas ures :  
• Comprehension:" If this label were on your pill 

bottle, how would you take this medication?" 
Unlimited time to reply. Answers coded by 2 
independent coders as incorrect, partially correct, 
or completely correct. Disagreements resolved by 
consensus. 

Data s ource(s ) for outc omes :  
Self-report 

Attempts  for c ontrol for c onfounding:  
None 

B linding:  
• Investigators blinded at time of coding 
• Patients not blinded 

S tatis tical meas ures  us ed:  
• Sign test for improvement/worsening 
 

Des c ribe res ults :  
Participants across all literacy levels correctly interpreted labels 
with instructions to take medication with water, with food, or not 
in conjunction with alcohol, regardless of whether they were 
accompanied by illustrations (data not provided). Illustrations 
for drowsiness and taking medication on an empty stomach did 
not significantly improve interpretation. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, %:  
Without illustration 
Interpretation of Label B (may cause drowsiness): 
• Incorrect: 18  
• Partially correct: 49 
• Completely correct: 34  

Interpretation of Label E (take on an empty stomach): 
• Incorrect: 10 
• Partially correct: 35 
• Completely correct: 55 

Note: interpretation of Labels A (take with water), C (take with 
food), and D (no alcohol) 100% correct 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
With Illustration 
Interpretation of Label B (may cause drowsiness): 
• Incorrect: 22% 
• Partially Correct: 44% 
• Completely Correct: 34% 

Interpretation of Label E (take on an empty stomach): 
• Incorrect: 11% 
• Partially Correct: 34% 
• Completely Correct: 55% 

Note: interpretation of Labels A (take with water), C (take with 
food), and D (no alcohol) 100% correct 

Differenc e, %:  
Change in Interpretation of Label B: 
• Improved: 5 
• No Change: 87% 
• Worse: 9% 
P = 0.33 

Change in Interpretation of Label E: 
• Improved: 7 
• No Change: 86 
• Worse: 7 
P = 1.00 

Note: change in interpretation of labels A, C, D = 0 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Kim et al., 200491 

Research objective: 
Examine association between health literacy 
and self management behaviors in patients 
with diabetes and to determine whether 
diabetes education improves self-
management behaviors in patients with limited 
compared with adequate health literacy 

Study design: 
Uncontrolled intervention study (pre-post test) 

Study setting: 
Diabetes education class at the Hospital of the 
University of Pennsylvania  

Meas urement period:  
NR 

F ollow-up duration:  
3 months 

C ompletenes s  of follow-up, %:  
• 84 (77 of 92)  
• Differential attrition in adequate (14) versus 

inadequate (24) HL groups 

Eligibility criteria: 
Included: 
• ? 18 yrs 
• Attending a diabetes education class 

Excluded: 
• English speaking 

Sampling strategy: 
All 
Note: only 58% invited participated 

Sample size, n = 92: 
• Adequate HL: 71 
• Limited HL: 21 

Age, years :  
• Adequate HL: 58.2 
• Limited HL: 67.2  

G ender, %:  
Female: 
• Adequate HL: 6  
• Limited HL: 81 

R ac e/E thnic ity, %:  
Adequate HL  
• White: 36.2 
• Black: 60 
• Other: 2.9 

Limited HL: 
• White: 20 
• Black: 75 
• Other: 5 

Inc ome, %:  
Income <$20,000: 
• Adequate HL: 36.5 
• Limited HL: 78.9 

Ins urance s tatus , %:  
Commercial insurance 
• Adequate HL: 57.8 
• Limited HL: 10.5 
P = 0.002 

E duc ation, years :  
• Adequate HL: 14 
• Limited HL: 10.2  

Other c harac teris tics :  
Diabetes Duration, years: 
• Adequate HL: 7.8  
• Inadequate HL: 9.3 

Prior Diabetes Education, %: 
• Adequate HL: 17.6 
• Inadequate HL: 28.6 

 
 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
Main outc omes :  
• Diabetes Knowledge 
• HbA1c 
• Self-management behaviors: 
• Diet 
• Exercise 
• Foot care 
• Medication adherence 
• Self-glucose monitoring 

C ovariates  us ed in multivariate analys is :  
• Baseline values, age, years of education, and 

income 
• Importantly don't adjust for many important 

baseline differences (ie. prior diabetes education, 
years with diabetes, etc.) 

Des c ription of outc ome meas ures :  
• Diabetes Knowledge Questionnaire, validated 

scale (% correct out of 24 questions) 
• HbA1c levels 
• Summary of Diabetes Self-Care Activities 

Measure (SDSCA) (# days adherent during the 
past 7 days) 

Data s ource(s ) for outc omes :  
• Diabetes Knowledge: self-report 
• HbA1c: medical record  
• Self-management behaviors: self-report 

Attempts  for c ontrol for c onfounding:  
ANCOVA 

B linding:  
• NA for patients 
• No blinding for outcome assessors doing medical 

record review 

S tatis tical meas ures  us ed:  
• 3-month analysis: paired t-tests and non-

parametric tests, ANCOVA  

Magnitude of difference: 
• 0.20: small effect size 
• 0.50: moderate effect size 
• 0.80: large effect size 
 

Des c ribe res ults :  
• AT baseline there was no association between HL and 

HbA1c or diabetes self-management 
• Adjusted 3-month outcomes showed no significant 

differences between adequate and limited literacy groups in 
relation to HbA1c results. Both literacy groups showed 
improvement in self management. Patients with adequate 
health literacy exercised more, but patients with lower 
literacy report better adherence to diet, self glucose 
monitoring, and foot care. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
Diabetes Knowledge Score: 
• Adequate HL: 17.2 
• Inadequate HL: 13.9 

Baseline HbA1c: 
• Adequate HL: 8.4 
• Limited HL: 8.2  

Baseline Self-management behaviors:  
Diet: 
• Adequate HL: 4.3 
• Limited HL: 4.7  

Baseline exercise: 
• Adequate HL: 2.7 
• Limited HL: 2.3  

Baseline foot care: 
• Adequate HL: 4.0 
• Limited HL: 4.7  

Baseline medication adherence: 
• Adequate HL: 6.0 
• Limited HL: 6.6  

Baseline self-glucose monitoring: 
• Adequate HL: 4.1 
• Limited HL: 5.1 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
3-month Diabetes Knowledge: 
• Adequate HL: 19.9 
• Inadequate HL: 18.0 

3-month HbA1c: 
• Adequate HL: 7.1  
• Limited HL: 7.0 

3-month self-management behaviors:  
Diet : 
• Adequate HL: 5.2  
• Limited HL: 6.0 

3-month exercise: 
• Adequate HL: 2.8  
• Limited HL: 2.1 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Kim et al., 200491 
(continued) 

Self-reported diabetes complications, %: 
• Adequate HL: 32.4 
• Limited HL: 47.6 

HgbA1C, %: 
• Adequate HL 8.4 
• Limited HL: 8.2 

Diabetes knowledge score: 
• Adequate HL: 17.2 
• Inadequate HL: 13.9 

Glucose monitoring: 
• Adequate HL: 4.1 of 7 days 
• Inadequate HL: 5.1 of 7 days. 

Health literac y/numerac y levels , %:  
• Adequate HL: 77 
• Limited HL: 23 (8 marginal, 15 inadequate) 

Meas urement tools  inc luding c utpoints :  
S-TOFHLA 
• Adequate HL score: ? 22  
• Limited HL score: < 22 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
 

3-month foot care: 
• Adequate HL: 5.0  
• Limited HL: 5.1 

3-month medication adherence: 
• Adequate HL: 6.9  
• Limited HL: 6.4  

3-month self-glucose monitoring: 
• Adequate HL: 5.4  
• Limited HL: 6.6 

Differenc e:  
• Overall (unadjusted): -0.13*, Sig  
• Adeq vs. Inadeq HL (adjusted): NR, P = 0.086 
 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Kripalani et al., 200892 

Research objective: 
Determine whether simplified written 
documents, short verbal description of study, 
and visual aid to describe randomization 
process improved participant comprehension 
of informed consent and HIPAA Privacy Rule 
requirements regarding authorization for use 
and disclosure of protected health information 

Study design: 
Nested cross-sectional study within a larger 
randomized controlled trial 

Study setting: 
Primary care clinics at Grady Memorial 
Hospital, a public hospital in Atlanta, GA that 
serves as a teaching facility for Emory 
University School of Medicine  

Meas urement period:  
March 2004-March 2005 

F ollow-up duration:  
Immediate 

C ompletenes s  of follow-up:  
• 373/408 (91%) 
• Note full RCT 435 participants; authors 

state that 408 enrolled "during period of 
scoring consent comprehension" 

• No difference in baseline characteristics in 
those with versus without complete f/u 

Eligibility criteria: 
Included: 
• "History of CHD as determined by documentation in their medical 

chart of previous myocardial infarction, percutaneous transluminal 
coronary angioplasty, coronary artery bypass surgery, or greater 
than 30% stenosis on prior cardiac catheterization" 

Excluded: 
• "Too ill to complete the study interviews" 
• "Helped by a caregiver who managed their medications" 
• "Lacked a mailing address or telephone number" 
• "Already used an illustrated medication schedule that depicted 

their medical regimen" 
• "Did not fill their prescriptions in the health system pharmacies" 
• "Were in police custody" 
• "Had a visual acuity H14 than 20/60" 
• "Were unable to communicate in English" 
• "Had a diagnosis of schizophrenia or bipolar disorder" 
• "Patients with overt delirium or dementia who could not answer 

several screening questions for orientation to person, place, and 
time" 

Sampling strategy: 
• Consecutive sample of all patients recruited for larger randomized 

controlled trial on CHD 

Sample size: 
• 408 cases, no comparisons 

Age (S D):  
• 64.0 (10.4) 

G ender, %:  
• Female: 54.7 

R ac e/E thnic ity, %:  
• African-American: 90.3 

Inc ome:  
NR 

Ins urance s tatus :  
NR 

E duc ation, years  (S D):  
• Mean: 10.9 (3.2) 

Other c harac teris tics  (S D):  
• Mean score on MMSE was 24.6 (3.2) 

Health literac y/numerac y levels , %:  
• <3rd grade: 20.9 
• 4th-6th grade: 24.7 
• 7th-8th grade: 30.6 
• >9th grade: 23.9 

Meas urement tools  inc luding c utpoints :  
REALM: <3rd grade, 4th-6th grade, 7th-8th grade, >9th grade 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
Main outc omes :  
Comprehension of informed consent and HIPAA 
Privacy Rule requirements regarding authorization 
for use and disclosure of protected health 
information, as measured by ability to teach-back 
information to interviewer 

C ovariates  us ed in multivariate analys is :  
• For models looking at predictors of 

comprehension: age, years of education, race, 
gender, martial status, and employment status 

Des c ription of outc ome meas ures :  
Comprehension was measured by teach-back 
scores on eight items: 
Consent:  
• Purpose 
• Timing of follow-up interview 
• Randomization (treatment in 4 groups) 
• Risks 
• Benefits 

HIPAA:  
• Information collected 
• Confidentiality 
• Withdrawal options 

Data s ource(s ) for outc omes :  
Scoring of teach-back answers using standardized 
method 

Attempts  for c ontrol for c onfounding:  
Yes: multivariable logistic regression 

B linding:  
Authors report that interviewer was "effectively 
blinded" to participants literacy level and patient 
characteristics, which had not yet been collected at 
the time of the intervention 

S tatis tical meas ures  us ed:  
• Descriptive statistics: (frequency, mean, median, 

SD) 
• Univariate logistic regression to calculate odds 

ratios and 95% confidence intervals 
• Multivariable logistic regression model 
 

Des c ribe res ults :  
Adjusted analyses, age and literacy level remained significant 
independent predictors of comprehension of consent and 
HIPAA content; older participants and those with lowest literacy 
were less likely to successfully comprehend consent process. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
NR 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, %:  
Comprehension of all components: 
• <3 grade: 16.7 
• 4th-6th grade: 37* 
• 7th-8th grade: 40* 
• >9th grade: 60.7 
*Read from graph (figure 2) 

Differenc e:  
Ability to correctly teach-back all consent and HIPAA 
information on first attempt: 
• Age (per year) - 0.974 (0.951-0.997) 

Literacy level (using <3rd grade as referent group): 
• 4th-6th grade: 2.259 (1.048-4.869) 
• 7th-8th grade: 2.275 (1.049-4.935) 
• >9th grade: 4.344 (1.814-10.404) 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Kripalani et al., 200793 

Research objective: 
Design and evaluate illustrated medication 
schedule (pill card) that depicts patient's daily 
medication regimen using pill images and 
icons 

Study design: 
• Nested uncontrolled intervention study 
• Most measures post-test only 

Study setting: 
Primary care clinics at Grady Memorial 
Hospital, a public hospital in Atlanta, GA that 
serves as a teaching facility for Emory 
University School of Medicine  

Meas urement period:  
March 2004-March 2005 
IRB: Ethics and Human Research 30(2): 13-
19. 

F ollow-up duration:  
3 months 

C ompletenes s  of follow-up:  
209/242 (86%) 

Eligibility criteria: 
Included: 
• "History of CHD as determined by documentation in their medical 

chart of previous myocardial infarction, percutaneous transluminal 
coronary angioplasty, coronary artery bypass surgery, or greater 
than 30% stenosis on prior cardiac catheterization" 

Excluded: 
• "Too ill to complete the study interviews" 
• "Helped by a caregiver who managed their medications" 
• "Lacked a mailing address or telephone number" 
• "Already used an illustrated medication schedule that depicted 

their medical regimen" 
• "dDd not fill their prescriptions in the health system pharmacies" 
• "Were in police custody" 
• "Had a visual acuity lower than 20/60" 
• "Were unable to communicate in english" 
• "Had a diagnosis of schizophrenia or bipolar disorder" 
• "Patients with overt delirium or dementia who could not answer 

several screening questions for orientation to person, place, and 
time" 

• See JGIM 2006; 21: 852-6. 

Sampling strategy: 
• All participants in the intervention arm of a randomized controlled 

trial 

Sample size: 
• 242 patients randomized to receive pill card 

Age (S D):  
• 63.7 (10.3) 

G ender, %:  
Female: 58.4 

R ac e/E thnic ity, %:  
• African-American: 91.4 
• White: 7.2 
• Hispanic/Latino: 1 
• Asian: 0.4 

Inc ome:  
NR 

Ins urance s tatus :  
NR 

E duc ation, %:  
• <12 years: 47.4 
• >12 years: 52.6 

Other c harac teris tics :  
• Cognitive function as measured by MMSE 

Health literac y/numerac y levels , %:  
• Inadequate (<6th grade): 41.6 
• Marginal (7th-8th grade): 36.9 
• Adequate (>9th grade): 21.5 
 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
Main outc omes :  
• Frequency of pill-card use at baseline and at 3 

months 
• Perceived helpfulness and ease of use of pill card 
• Self-efficacy 
• Qualitative process evaluation 

C ovariates  us ed in multivariate analys is :  
• None; no multivariate analysis 

Des c ription of outc ome meas ures :  
• Self-reported frequency of pill-card use and 

helpfulness/ease of pill-care use  
• Self efficacy measured by Self Efficacy for 

Appropriate Medication Use Scale (SEAMS) 

Data s ource(s ) for outc omes :  
Survey instrument with open-ended and fixed-choice 
questions; SEAMS 

Attempts  for c ontrol for c onfounding:  
None 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• Descriptive statistics  
• Bivariate analysis using chi-square and Fisher's 

Exact Test to evaluate association between 
patient characteristics and usefulness and 
frequency of use of pill-card 

• Mann-Whitney evaluated association between 
frequency of use and self-efficacy 

• ANOVA used to evaluate changes in self-efficacy 
from baseline to 3 months 

 

Des c ribe res ults :  
Patients with inadequate or marginal literacy were more likely 
to refer to their pill-card on a regular basis, both initially and at 
3 months. Patients reported the pillcard was easy to 
understand. There was little change in self efficacy with the 
pillcard. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group (S D):  
• Pill card use: NA 
• Ease of understanding: NA 
• Self efficacy at baseline: 30.8/39 (6.1) 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, %:  
Frequency of pill-card use, immediate -  
Adequate literacy: 
• Every day: 22.2 
• > once a week: 31.1 
• < once a week: 17.8 
• Never: 28.9 

Inadequate literacy: 
• Every day: 52.9 
• > once a week: 23.0 
• < once a week: 14.9 
• Never: 9.2 

Differenc e:  
• Frequency of pill-card use, immediate: p for interaction by 

literacy P = 0.017 
• Frequency of pill-card use at 3 months: p for interaction by 

literacy P = 0.001 
• Ease of understanding: p for interaction by literacy, NS 
• Self Efficacy (baseline to 3 mo f/u): +2.5, NR 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Kripalani et al., 200793 
(continued) 

Meas urement tools  inc luding c utpoints :  
REALM: inadequate (0–44, signifying <6th grade reading level), 
marginal (45–60, 7–8th grade reading level), and adequate (61–66, 
>9th grade level) 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
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E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Kripalani et al., 200794 

Research objective: 
Determine effects of 2 low-literacy educational 
handouts on frequency of subsequent prostate 
cancer discussion and screening 

Study design: 
RCT 

Study setting: 
Primary care clinics at Grady Memorial 
Hospital, a public hospital in Atlanta, GA that 
serves as a teaching facility for Emory 
University School of Medicine  

Meas urement period:  
June and July 2003 

F ollow-up duration:  
None 

C ompletenes s  of follow-up:  
250/303=85% 
• Patient Ed: 86/101  
• Cue: 81/101  
• Control: 83/101  

Unclear if differential characteristics 

Eligibility criteria: 
Included: 
• All men age 45 -70 who presented for scheduled appointment 

with an Emory resident, faculty member, or nurse practitioner 

Excluded: 
• Patients who were enrolled previously 
• Who were in police custody 
• Had arrived ill on a stretcher 
• Who were not scheduled to see a primary care provider for a full 

visit 
• Who could not converse fluently in English 
• Who had a corrected visual acuity worse than 20/60 as assessed 

by a pocket vision screening card, 
• Who had a history of prostate cancer as determined by review of 

EMR 

Sampling strategy: 
• Consecutive (based on availability of student researcher) 

Sample size: 
• 303  
• 101 to each of three groups 

Age (S D):  
56.5 (6.8) 
• Pt Ed: 56.3 
• Cue: 58.1 
• Control: 55 

G ender, %:  
Male: 100 
• Race/Ethnicity, %: 
• African-American: 90.4 
• Pt Ed: 84 
• Cue: 91 
• Control: 96 

Inc ome:  
NR 

Ins urance s tatus :  
NR 

E duc ation:  
10.9 years (SD 2.5) 
• Pt Ed: 11.3 
• Cue: 10.4 
• Control: 10.9 

Other c harac teris tics :  
NA 

Health literac y/numerac y levels , %:  
• <3rd grade: 38 
• 4-6th grade: 18 
• 7th-8th grade: 23 
• >=9th grade 21  
 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
Main outc omes :  
• Primary outcome: Discussion about PSA 
• Secondary outcomes: whether or not a PSA test 

was ordered, whether or not DRE was 
documented 

C ovariates  us ed in multivariate analys is :  
• Age 
• Race 
• Education level 
• Literacy level 
• Health care provider 

Des c ription of outc ome meas ures :  
• Primary outcome: self-report answer to the 

question, "Did you and your doctor talk about 
prostate cancer today?"; response was 
dichotomous "yes" or "no" answer  

• Secondary outcomes: chart review for whether or 
not a PSA test was ordered, whether or not DRE 
was documented; response was dichotomous 
(presence or absence) 

Data s ource(s ) for outc omes :  
• Primary outcome: self report  
• Secondary outcomes: chart review 

Attempts  for c ontrol for c onfounding:  
Logistic regression 

B linding:  
• Patient: no blinding  
• Providers: no blinding, 26% patient gave them 

handouts 
• interviewers: blinded 

S tatis tical meas ures  us ed:  
• Descriptive statistics, chi-square, t-test, Fisher's 

exact test, logistic regression, adjusted Ors, 
generalized estimating equations 

 

Des c ribe res ults :  
Compared to control group, both intervention groups were 
more likely to discuss prostate cancer and more likely to 
receive PSA testing. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, %:  
• Discussion of prostate CA: 37.3  
• PSA test ordered: 2.4  
• DRE documented: 6.0 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, %:  
Pt Ed: 
• Discussion of prostate CA: 50  
• PSA test ordered: 14.1  
• DRE documented: 4.7  

Cue: 
• Discussion of prostate CA: 58.0  
• PSA test ordered: 12. 3 
• DRE documented: 6.2 

Differenc e, OR  (C I):  
Pt Ed (adjusted for literacy): 
• Discussion of prostate CA: 1.92 (1.01-3.65) 
• PSA test ordered: 7.62 (1.62-35.83)  
• DRE documented: 0.85 ( 0.21-3.37) 

Cue (adjusted for literacy):  
• Discussion of prostate CA: 2.39 (1.26-4.52) 
• PSA test ordered: 5.86 (1.24-27.81) 
• DRE documented: 1.04 (0.29-3.76) 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Kripalani et al., 200794 
(continued) 

Pt Ed:  
• <3rd grade: 34.9  
• 4th-6th grade: 10.5 
• 7th-8th grade: 20.9  
• >9th grade: 33.7  

Cue: 
• <3rd grade: 38.3  
• 4th-6th grade: 22.2 
• 7th-8th grade: 24.7  
• >9th grade: 14.8  

Control: 
• <3rd grade: 39.8 
• 4th-6th grade: 22.9 
• 7th-8th grade: 22.9 
• >9th grade: 14.5 

Meas urement tools  inc luding c utpoints :  
REALM: <3rd grade, 4th-6th grade, 7th-8th grade, >9th grade 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 

This page intentionally left blank. 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Mayhorn and Goldsworthy, 200795 

Research objective: 
Refine teratogen warning symbols and 
evaluate them among an ethnically, 
geographically, [and otherwise] diverse 
sample [including those with low health 
literacy] 

Study design: 
Quasi (post only) 

Study setting: 
Public places  

Meas urement period:  
Immediate 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
NA 

Eligibility criteria: 
Included: 
• Efforts made to recruit diverse sample using stratification quota 

for adolescents, males, Hispanics. Inclusion targets for other 
groups mirrored 2000 US census levels 

Excluded: 
• NR 

Sampling strategy: 
• Convenience, 10 diverse cities across US 

Sample size: 
• 700 

Age:  
• Mean: NR 
• Range: 12-44 years 
• Adolescents: 20% 

G ender, %:  
• Female: 73 

R ac e/E thnic ity, %:  
• White: 48.3 
• AA: 24.3 
• Hispanic: 24.1 
• Asian: 1 

Inc ome:  
NR 

Ins urance s tatus :  
NR 

E duc ation:  
NR 

Other c harac teris tics , %:  
• Reported taking Accutane at some point (a teratogenic drug): 2.3  

Health literac y/numerac y levels , %:  
• Low literacy: 42.9 

Meas urement tools  inc luding c utpoints :  
REALM, not otherwise specified 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
Main outc omes :  
Coded (as correct) responses to four qualitative 
questions:  
(1) What do you think this symbol means?  
(2) Who do you think this symbol is meant to reach?  
(3) What do you think a person should do if they saw 

this symbol?  
(4) What do you think the consequences of not 

paying attention to this symbol might be? 

C ovariates  us ed in multivariate analys is :  
• NA 

Des c ription of outc ome meas ures :  
• All responses coded according to coding scheme 

outlined by Goldsworthy (Birth Defects Res A Clin 
Mol Teratol 76; 453-460) 

• Mean "correct," "correct, but insufficient" (if only 
partial info), "incorrect" 

Data s ource(s ) for outc omes :  
Interviews of participants whose responses were 
coded by two trained research assistants; inter-rater 
reliability (2 raters): 86 to 98% 

Attempts  for c ontrol for c onfounding:  
None 

B linding:  
No 

S tatis tical meas ures  us ed:  
• ANOVA, t-tests, omnibus analyses 
• Nonparametric statistics also done and produced 

same results 
 

Des c ribe res ults :  
Two tested symbols were better at conveying message that 
labeled medication should not be taken while pregnant and that 
medicine could cause birth defects. No symbol was understood 
correctly by > 85% of participants (currently accepted standard 
for warning labels) 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
NA 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, %:  
"Don't take if pregnant" 
• Symbol 1: 70 
• Symbol 2: 58 
• Symbol 3: 66 
• Symbol 4: 69 
• Symbol 5: 74 
• Symbol 6: 37 
• Symbol 7: 59 

"Causes birth defects: 
• Symbol 1: 4 
• Symbol 2: 19 
• Symbol 3: 5 
• Symbol 4: 24 
• Symbol 5: 19 
• Symbol 6: 9 
• Symbol 7: 20 
• Not provided by literacy level 

Differenc e:  
"Don't take if pregnant" (x versus original symbol 3): 
• Symbol 1: +4, NR 
• Symbol 2: -8, NR 
• Symbol 4: +3, NR 
• Symbol 5: +8, NR 
• Symbol 6: -29, NR 
• Symbol 7: -10, NR 

"Causes birth defects" (x versus original symbol 3): 
• Symbol 1: -1, NR 
• Symbol 2: +14, NR 
• Symbol 4: +19, NR 
• Symbol 5: +14, NR 
• Symbol 6: +4, NR 
• Symbol 7: +15, NR 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Murray et al., 200796 

Research objective: 
Determine whether a pharmacist intervention 
improves medication adherence and health 
outcomes compared with usual care for low-
income patients with heart failure. 

Study design: 
RCT 

Study setting: 
4 Internal medicine outpatient clinics, 1 
cardiology clinic, inpatient discharges at 
Wishard Hospital in Indiana  

Meas urement period:  
February 2001 to June 2004 

F ollow-up duration:  
• 12-months 
• 9-month multilevel intervention 
• 3-month f/u after completion intervention 

C ompletenes s  of follow-up (%):  
Overall: 270/314 (86) 
Usual Care: 164/192 (85) 
Intervention: 106/122 (87) 

Eligibility criteria: 
Included: 
• ≥50 years-old  
• Receive care and meds at Wishard Health Services  
• Confirmed HF diagnosis  
• Regularly use at least 1 CV medication for HF  
• Not using or planning to use a medication adherence aid  
• Telephone and normal hearing range 

NOTE: all patients receiving prescription medications through state 
and local assistance plans at no cost 

Excluded: 
• Patients with dementia  

Sampling strategy: 
• Consecutive 

Sample size: 
• 314 assigned (192 usual care, 122 intervention) 

Age (S D):  
• Usual care: 62.6 (8.8)  
• Intervention: 61.4 (7.7) 

G ender, %:  
Female: 
• Usual care: 66.1  
• Intervention: 68 

R ac e/E thnic ity, %:  
Usual Care:  
• Black: 52.1  
• White: 46.9  
• Other: 1%  

Intervention:  
• Black: 45.1  
• White: 54.1 

Inc ome, %:  
Sufficient (=comfortable) income  
• Usual care: 64  
• Intervention: 62 

Ins urance s tatus , %:  
Usual care:  
• Medicare: 56.3 
• Medicaid: 36.5  

Intervention:  
• Medicare: 54.1 
• Medicaid: 30.3 

E duc ation, mean in years  (S D):  
• Usual care: 11 (3)  
• Intervention: 11 (2) 
 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
Main outc omes :  
Medication adherence, ED visits and 
hospitalizations , health-related quality of life, patient 
satisfaction with pharmacy services, total direct 
costs 

C ovariates  us ed in multivariate analys is :  
• Only multivariate model looked at adherence as a 

predictor for ed visits/hospitalizations: controlled 
for functional class, counts of prescribed drugs, 
ejection fraction, and co morbid conditions when 
analyzing the exacerbations 

Des c ription of outc ome meas ures :  
Medication adherence via MEMS caps:  
• Taking adherence (% of prescribed medication 

taken) 
• Scheduling adherence (deviation in the timing of 

administration).  
• Refill adherence (medication possession ratio) 

using prescription records. 
• Self-reported adherence (Morisky scale and Inui 

Measure, NOS) 
• ED visit or hospitalization: medical record using 

previously validated methods 
• Health-related quality of life: average score on the 

validated Chronic Heart Failure Questionnaire 
with 4 dimensions: fatigue, dyspnea, emotion, and 
mastery (range from 1 worst functioning to 7 best 
functioning).  

• Patient satisfaction with service: internally 
developed and validated 12-item instrument (a-
level = 0.91)  

• Total direct costs: measured using fixed (training 
of intervention pharmacist, material development, 
programming, equipment) and variable 
intervention costs (time spent delivering 
intervention, time spent by MD speaking with 
pharmacist and patients, cost of written materials) 

Data s ource(s ) for outc omes :  
Medication adherence:  
• MEMS caps, prescription records 
• Self-report 
• ED visits and hospitalizations: medical record. 

Health-related quality of life:  
• Self report 

Patient satisfaction with pharmacy services:  
• Self report 
• Total direct costs: cost data 

Attempts  for c ontrol for c onfounding:  
Randomization 

 

Des c ribe res ults :  
• Taking and refill Adherence were greater in intervention 

group during intervention period, but effect dissipated to last 
f/u.  

• Fewer ED visits and hospitalizations in intervention group.  
• Disease related quality of life and satisfaction improved from 

baseline to f/u. 
• The intervention was cost saving. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, %:  
Taking adherence:  
• During intervention: 67.9 
• Post Intervention: 66.7 

ED visits: 
• Post Intervention: 2.68 visits 

Hospitalizations: 
• Post Intervention: 0.97 hospitalizations 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
Taking Adherence:  
• During intervention: 78.8% 
• Post Intervention: 70.6% 

ED visits: 
• Post Intervention: 2.16 visits 

Hospitalizations: 
• Post Intervention: 0.78 hospitalizations 

Differenc e:  
• Within Intervention Group (unadjusted): +0.39 
 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Murray et al., 200796 
(continued) 

Other c harac teris tics , %:  
By New York Heart Failure Class: 
Usual Care: 
I: 19.8 
II: 40.6 
III: 34.9 
IV: 4.7 

Intervention: 
I 18.9% 
II 41.8% 
III 35.3% 
IV 4.1% 

Ejection Fraction: 
• Usual Care: 50 
• Intervention: 49 

Mean Cr: 
• Usual care: 1.2 mg/dL 
• Intervention: 1.2 mg/dL 

# Long-term meds: 
• Usual care: 11 
• Intervention: 10 

ACEi use: 
• Usual care: 71.4% 
• Intervention: 61.5% 

Beta-blocker: 
• Usual care: 62.5% 
• Intervention 58.2% 

Spironolactone: 
• Usual care: 16% 
• Intervention 11.5% 

Loop diuretic: 
• Usual care: 61.5% 
• Intervention: 56.6% 

Health literac y/numerac y levels , %:  
Health literate (NOS):  
• Usual care: 71  
• Intervention: 72 

Meas urement tools  inc luding c utpoints :  
s-TOFHLA (cutoffs not defined) 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
B linding:  
Interviewers were blinded to patients' study status 
and played no role in the delivery of the intervention  

S tatis tical meas ures  us ed:  
• t-tests, 2-sample Wilcoxon test, chi-square tests 

for ER visits and hospital admissions: log-linear 
regression models based on Poisson or negative 
binomial distributions. Incorporated log duration of 
follow-up into the log-linear model as an offset 
parameter to accommodate unequal durations of 
follow-up.  

• Chi2 with accelerated bootstrap approach for 95% 
CI around the difference in cost.  

• Sensitivity analyses assess the robustness of 
findings in the presence of missing MEMS 
adherence measures 

• Krishnamoorthy and Thomson method to directly 
compare rates of adverse events. 

 

•  



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Paasche-Orlow et al., 200551 

Research objective: 
Assess whether inadequate health literacy is 
barrier to learning and retaining discharge and 
medication instructions and appropriate 
metered-dose inhaler technique among 
asthmatics. 

Study design: 
Quasi-experimental (pre-post test) 

Study setting: 
Two inner-city hospitals  

Meas urement period:  
April 2001 - October 2002 

F ollow-up duration:  
2 weeks 

C ompletenes s  of follow-up:  
77% 

Note: patients who did not f/u were more likely 
to be younger, female, African American, high 
school grad, be hospitalized in last 12 months, 
and have lower asthma scores 

Eligibility criteria: 
Included: 
• Age 18 or older 
• Admitted with a physician diagnosis of asthma exacerbation to 2 

inner-city academic medical centers 

Excluded: 
• Other chronic lung disease 
• Contraindication to corticosteroids 
• Patients or physicians who declined consent 
• Investigators' patients 
• Discharged to location other than home 

Sampling strategy: 
• Convenience 

Sample size: 
• 73 

Note: adherence data only available on 46 (63%)--baseline 
characteristics not given for these individuals to compare to full 
sample 

Age (S D):  
• 40.9 (10.9) 

G ender, %:  
• Female: 66 

R ac e/E thnic ity, %:  
• AA: 79 

Inc ome, %:  
• Income ≥$19,000: 65 

Ins urance s tatus :  
NR 

E duc ation, %:  
• High School graduate or GED: 60 

Other c harac teris tics :  
Asthma-related health care use, %: 
• Hospital visit past 12 mo: 58 
• ED visit past 12 mo: 77 
• Near-fatal asthma: 42 

Cigarette smoking history: 
• Never: 44% 
• Past: 27% 
• Current: 29 
• Physician for asthma care: 51 
• Asthma knowledge score: mean 6.9 (SD=2.0) 

Health literac y/numerac y levels , %:  
• Inadequate: 22 

Meas urement tools  inc luding c utpoints :  
sTOFHLA 
Inadequate: <=16/36 
Adequate: >16/36 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
Main outc omes :  
Better (>=mean) asthma medication knowledge 
Better (>=mean) Metered Dose Inhaler technique 
Mastery of discharge regimen after one round 
Poor (<50%) adherence to corticosteroid therapy  
Better (>=mean) asthma symptom control 

C ovariates  us ed in multivariate analys is :  
• Age 
• Sex 
• Ethnicity 
• Education 
• Income 
• History of near fatal asthma 
• Hospitalization in prior 12 mo. 
• Having a physician for asthma care 
• Prior emergency department visit for Asthma last 

12 mo. 
• Note: given sample size, model should hold only 4 

covariates 

Des c ription of outc ome meas ures :  
• Better asthma medication knowledge: Asthma 

Medication Knowledge Questionnaire, 10-item 
developed by investigators based upon existing 
asthma knowledge scales, professional opinion, 
and the desire for each item to be directly related 
to medication use; dichotomous (yes [>=mean 
score] vs. no]). 

• Better Metered Dose Inhaler technique: score 0-6 
based on assessed technique meeting 6 criteria 
(shaking, exhaling prior, lips around mouthpiece, 
full deep breath without triggering indicator, hold 
breathe 5 seconds); dichotomous (yes [>=mean 
score =4] vs. no]). 

• Mastery of discharge regimen after one round: 
dichotomous (yes. vs. no) 

• Poor adherence to corticosteroid therapy: using 
Doser CT which records the number of actuations 
for inhaled steroid (poor adherence < 50%: 
dichotomous (yes vs. no)) and MEMS Caps which 
record the number of times the pill bottle opened 
for oral steroids (poor adherence <50%). 

• Better asthma symptom control: using 6 symptom 
items in Asthma Control Questionnaire: 
dichotomous (yes [>=mean score] vs. no]). 

Data s ource(s ) for outc omes :  
• Better asthma medication knowledge - self-report 
• Better Metered Dose Inhaler technique - research 

assistant assessed 
• Mastery of discharge regimen after one round - 

research assistant assessed 
• Poor adherence to corticosteroid therapy - doser 

CT/MEMS ca 
 

Des c ribe res ults :  
• Outcomes: Inadequate health literacy was associated with 

poor asthma medication knowledge, poor MDI technique, 
and hospitalization. Asthma knowledge appeared to mediate 
relationship between inadequate literacy and MDI technique. 

• Intervention: Inadequate health literacy was not a barrier to 
learning key asthma management skills in a one-on-one 30 
minute asthma education session.  

Note: power is a significant limitation to this conclusion, 
however. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, %:  
• Hospital visit past 12 mo.: 52 
• ED visit past 12 mo.: 75 
• Near-fatal asthma: 37 

Cigarette smoking history: 
• Never: 46 
• Past: 30 
• Current: 25 
• Physician for asthma care: 53 
• Asthma knowledge score (at baseline): mean 7.2  
• Mastery of Metered Dose Inhaler technique (at baseline): 63 

(read from chart) 
 
Intervention: 
• Mastery of Metered Dose Inhaler technique (at baseline): 32 

(read from chart) 
• Mastery of Discharge Regimen (at baseline): 75 (read from 

chart; average of 76 In adLit; 73 Ad Lit) 
• Poor Adherence (baseline): NR 
• Asthma Symptom control (baseline): NR 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, %:  
Outcomes: 
• Hospital visit past 12 mo.: 52 
• ED visit past 12 mo.: 75 
• Near-fatal asthma: 37 

Cigarette smoking history: 
• Never: 46 
• Past: 30 
• Current: 25 
• Physician for asthma care: 53 

Asthma knowledge score (at baseline): mean 7.2  
Mastery of Metered Dose Inhaler technique (at baseline): 63 
(read from chart) 

Intervention: 
• Mastery of Metered Dose Inhaler technique (at baseline): 32 

(read from chart) 
• Mastery of Discharge Regimen (at baseline): 75 (read from 

chart; average of 76 Invalid; 73 Ad Lit) 
• Poor Adherence (baseline): NR 
• Asthma Symptom control (baseline): NR 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Paasche-Orlow et al., 200551 
(continued) 

 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
Attempts  for c ontrol for c onfounding:  
Multivariate analysis 

B linding:  
• Yes, to outcome assessors at 2 weeks 
• No to patient 

S tatis tical meas ures  us ed:  
• Wilcoxon rank sum, matched pairs signed rank, 

and x2 for bivariate.  
• Logistic regression models for adjusted analyses. 
 

Differenc e:  
Outcomes: 
Difference in Asthma-related health care use (unadjusted): 
• Hospital visit past 12 mo.: + 29%, P = 0.04 
• ED visit past 12 mo.: +13%, P =0.28 
• Near-fatal asthma: +26%, P = 0.07 
• Difference in Cigarette smoking history (unadjusted): P = 

0.31 
• Difference in Physician for asthma care (unadjusted): P = 

0.53 
• Difference in Asthma knowledge score (at baseline) 

(unadjusted): -2.0, P < 0.01; OR (adjusted), 0.08; 95% CI, 
0.02-0.38) 

• Difference in Mastery of Metered Dose Inhaler technique (at 
baseline) (adjusted): -31% (read from chart), P = 0.03; OR, 
0.29, 95% CI, 0.08-1.00 

Intervention: 
• Difference in Mastery of Metered Dose Inhaler technique (at 

2-week follow-up): (unadjusted): 56%, NR; P for interaction 
by literacy P = 0.02 

• Difference in Understanding of Discharge Regimen (at 2-
week follow-up) (unadjusted): + 20%, NR; P for interaction by 
literacy P = 0.40 

• Difference in Adherence (at 2 week follow-up, available on 
46 participants) by literacy sub group (adjusted): NR, P for 
interaction P = 0.45 

• Asthma Symptom Control (at 2 week follow-up) by literacy 
subgroup: NR, P for interaction P = 0.84 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Peters et al., 200797 

Research objective: 
Examine whether simpler presentations of 
quantitative information have larger influence 
on (on comprehension) among consumers 
with low numeracy compared to those higher 
in numeracy 

Study design: 
3 separate RCTs 

Study setting: 
Community  

Meas urement period:  
NR 

F ollow-up duration:  
Immediate 

C ompletenes s  of follow-up:  
NR 

Eligibility criteria: 
Included: 
• 18-64 yrs 

Excluded: 
• NR 

Sampling strategy: 
• Convenience 

Sample size: 
• 303 

Age, years :  
• 37 

G ender, %:  
• Female: 48 

R ac e/E thnic ity, %:  
• White: 76 

Inc ome, %:  
• < $20K annual income: 74 

Ins urance s tatus , %:  
• Uninsured: 55 

E duc ation, %:  
• High school or less: 50 

Other c harac teris tics :  
NA 

Health literac y/numerac y levels , %:  
• (Score < 10 on DR Numeracy Test): 50 

Meas urement tools  inc luding c utpoints :  
• DR Numeracy Test (split at median; 0-9, 10-15) 
• Modified from Lipkus MDM 21: 37-44 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
Main outc omes :  
• Mean # of correct comprehension questions 

(range 0-3)  
• % choosing higher quality hospital  

C ovariates  us ed in multivariate analys is :  
• NR 

Des c ription of outc ome meas ures :  
Comprehension questions varied. 

Study 1:  
• What hospital most expensive? 
• Which least likely to follow guidelines? 
• Which has least registered nurses? 

Study 2:  
• Highest death rate? 
• Lowest patient satisfaction? 
• Low or high death rate better? 
• Low or high satisfaction better? 

Study 3: 
• Greatest # patients/registered nurse? 
• If cost less important, which hospital would you 

chose? 
• If cost were extremely important, which would you 

choose?  
• Which is better: greater or fewer registered 

nurses? 
• Participants were also asked which hospital they 

would choose if they needed care (presumably 
based on quality). 

Data s ource(s ) for outc omes :  
Self report (written) 

Attempts  for c ontrol for c onfounding:  
Randomization 

B linding:  
No 

S tatis tical meas ures  us ed:  
• ANOVA 
 

Des c ribe res ults :  
Participants were better able to comprehend cost and quality 
information and also more likely to choose a higher quality 
hospital (in hypothetical scenarios) when pertinent quantitative 
information was presented in an ordered manner, when the 
more important information was made easier to evaluate (e.g., 
highlighted), and when numerical information was presented to 
maintain a "higher is better" relationship. In general, these 
effects were more pronounced among those with low 
numeracy. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
Study 1 
Ia. Comprehension (out of 3) 
1. Unordered: High 2.7; Low 1.8  
Ib. Hospital choice (% choosing highest quality)  
1. Unordered: High 38%; Low 44% 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
Study 1  
1a. Comprehension (out of 3 items)  
2. Ordered: High 2.8; low 2.4  
3. Ordered, pertinent info only: High 3.0; Low 2.5  
Ib. Hospital c 

Differenc e:  
Higher is better vs. Lower is better: 
Comprehension:  
• Overall: +0.4, P < 0.001 
• High literacy Subgroup:+0.2, NS 
• Low literacy Subgroup: +0.7, P < 0.01* 

Choice: 
• Overall: +13%, P < 0.01 
• High Literacy Subgroup: NR (interaction by symbols) 
• Low Numeracy Subgroup: +20%, P < 0.05* 

Symbols vs. No Symbols: 
Comprehension: 
• Overall: NR, P < 0.10 
• High Literacy Subgroup: -0.3*, P < 0.05 
• Low Literacy Subgroup: -0.1, NR* 

Choice: 
• Higher Literacy Subgroup: -7, NR* 
• Lower Literacy Subgroup: +0.5, NR* 

Higher # better, no symbols vs. Control:  
High Literacy Subgroup: 
• Comprehension: +0.3, NR  
• Choice: -4% 

Low Literacy Subgroup:  
• Comprehension: +0.3, NR 
• Choice: +26%, P < 0.05  

 
 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Peters et al., 200797 
(continued) 

 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
 

Lower # better + symbols vs. Control:  
High Literacy Subgroup: 
• Comprehension: -0.2, NR 
• Choice: -19% 

Low Literacy Subgroup:  
• Comprehension: -0.2, NR  
• Choice: +12%, NR 

Higher # better + symbols vs. Control:  
High Literacy Subgroup: 
• Comprehension: -0.1, NR 
• Choice: +1% 

Low Literacy Subgroup: 
• Comprehension: +0.5, NR  
• Choice: +25%, P < 0.05  

Ordered, all vs. Control:  
High Literacy Subgroup: 
• Comprehension: +0.1, NS  
• Choice: +5%, NS 

Low Literacy Subgroup:  
• Comprehension: +0.6, P < 0.01 
• Plan Choice: +9%, NS 
• P for literacy interaction: comprehension: P < 0.05 
• Choice: NS 

Ordered, pert only, vs. control:  
Overall: 
• Comprehension: +0.4, P < 0.01 
• Choice: +21%, P < 0.01 

High Numeracy Subgroup:  
• Comprehension: +0.3, P < 0.01 
• Choice: +19%, NR 
• Low Numeracy Subgroup: Comprehension: +0.7, P < 0.01 
• Choice: +23%, NR 
• P for interaction: comprehension: P <0.05  
• Choice: NS  

Symbols vs. Numbers: 
Overall: 
• Comprehension: NR, NS 
• Choice: +14%, P < 0.05 

High Numeracy Subgroup: 
• Comprehension: NR 
• Choice: +18%, NR* 

Low Numeracy Subgroup: 
• Comprehension: NR 
• Choice: -5%, NR* 

P for interaction by numeracy:  
• Comprehension: P < 0.001 
• Choice: NR 

 
 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Peters et al., 200797 
(continued) 

 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
 

Colored vs. B & W symbols:  
Overall: 
• Comprehension: NR 
• Choice: +3%*, NS 

High Literacy Subgroup:  
• Comprehension: NR 
• Choice: =16%*, P < 0.05 

Low Literacy Subgroup: 
• Comprehension: NR 
• Choice: -11%*, NS 

Death rate with B&W symbols:  
• High Literacy Subgroup: +12%, NR 
• Low Literacy Subgroup: +11%, NR  

Death rate with traffic light symbols:  
• High Literacy Subgroup: +29%, NR  
• Low Literacy Subgroup: +6%, NR  

Death rate/non-pertinent info with B&W symbols:  
• High Literacy Subgroup: +7%, NR 
• Low Literacy Subgroup: -9%, NR 

Death rate/non-pertinent with traffic light symbols:  
• High Literacy Subgroup: +22%, NR  
• Low Literacy Subgroup: -26%, NR 

p for interaction (pertinent vs. non-pertinent): 
• choice: P < 0.05 
• p for interaction (literacy level): P < 0.05 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Robinson et al., 200898 

Research objective: 
Determine effects of literacy classes given to 
asthmatic pediatric patients in urban area on 
reading level, asthma treatment self-efficacy, 
ED visits and hospitalizations 

Study design: 
Uncontrolled intervention study (pre-post test) 

Study setting: 
South Los Angeles pediatric allergy clinic that 
serves an impoverished area  

Meas urement period:  
NR 

F ollow-up duration:  
6 months 

C ompletenes s  of follow-up:  
94/110 (86%) 

Eligibility criteria: 
Included: 
• Ages 6-14  
• Met criteria for moderate to severe persistent asthma  
• Treated at pediatric clinic at King/Harbor MAC in south Los 

Angeles 

Excluded: 
• NR 

Sampling strategy: 
NR 

Sample size: 
• 110 
• However, data provided only for 94 who completed 6 month f/u. 

Age, range (%):  
• 6-10: 57 
• 11-14: 43 

G ender, %:  
• Female: 47 

R ac e/E thnic ity, %:  
• Hispanic American: 20 
• African American: 80 

Inc ome:  
NR 

Ins urance s tatus :  
NR 

E duc ation:  
NR 

Other c harac teris tics , %:  
• Live with parents: 77  
• Live with foster parents: 23 
• Moderate persistent asthma: 80 
• Hospitalized >1 time in 6 months: 37 
• Asthma related ED visit in 6 months: 63 

Health literac y/numerac y levels :  
• Mean 3.2 

Meas urement tools  inc luding c utpoints :  
• Gilmore Oral Reading Test (scale of 1-11) 
• See Oscar KB. The 8th mental measurements yearbook. 

Highland Park, N; Gryphon Press; 1978. 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
Main outc omes :  
Self-efficacy, asthma ED visits and admissions 

C ovariates  us ed in multivariate analys is :  
• Age 
• Gender 
• Ethnicity 
• Changes in reading levels in baseline and 6-

month f/u assessment 
• Changes in asthma-related self-efficacy 

Des c ription of outc ome meas ures :  
• Self-efficacy: Asthma Self Efficacy Scale (scale 

40-100)  
• Asthma ED visits and admission: info from chart 

review 

Data s ource(s ) for outc omes :  
• Self-efficacy: children self-report 
• Asthma ED visits and admission: info abstracted 

from chart review 

Attempts  for c ontrol for c onfounding:  
Multivariate logistic regression 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• Descriptive statistics 
• Paired t-test 
• Analysis of variance tests 
• Multivariate logistic regression 
 

Des c ribe res ults :  
Hospitalization & ED admissions: 
• ED admissions and hospitalizations dropped 

Self-efficacy (adjusted): 
• Self efficacy improved and was directly related to 

hospitalizations and ER visits 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, %:  
• ED visits: 62.8% 
• Hospitalizations: 37.2 
• Self Efficacy: 65.8 out of 100 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, %:  
• ED visits: 33.2 
• Hospitalizations: 22.3 
• Self Efficacy: 76.2 out of 100 

Differenc e, % (C I):  
• ED visits: - 29.6, P < 0.01 
• Hospitalizations: -14.9, P < 0.001 
• Self Efficacy: +10.4 out of 100 
• OR for Effect of reading level on ER visits: 0.34 (0.22-0.52) 
• OR for effect of reading level on hospitalization: 1.31 (0.82-

2.10) 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Rothman et al, 200499 

Research objective: 
To examine the role of literacy in glycemic 
control in a cohort of patients with type 2 
diabetes 

Study design: 
Pre-post analysis 

Study setting: 
Academic center general internal medicine 
practice  

Meas urement period:  
September 1999 to December 2000 

F ollow-up duration:  
6 months 

C ompletenes s  of follow-up:  
70% (111/159) 

Eligibility criteria: 
Included: 
• Patients who were aged 18 years or older and who participated in 

a pharmacist-led diabetes program between September 1999 and 
December 2000. 

• Poor glucose control as indicated by an A1c of >8%  
• Patients primary care physician had to be physician in clinic 

where program was being offered. 

Excluded: 
• NR 

Sampling strategy: 
• Convenience 

Sample size: 
• 159 enrolled 
• 111 had complete enrollment and follow up data 

Age (mean and range):  
• Lower literacy group (N=61): 60 (no range provided) 
• Higher literacy group (N=50): 55 (no range provided) 
P < 0.01 

G ender, %:  
Female: 
• Lower Literacy Group: 56 
• Higher literacy Group: 66 
P = 0.27 

R ac e/E thnic ity, %:  
AA: 
• Lower Literacy Group: 85 
• Higher Literacy Group: 52 
P < 0.001 

Inc ome:  
NR 

Ins urance s tatus , %:  
Receiving medication assistance 
• Lower Literacy Group: 70 
• Higher Literacy Group: 47 
P < 0.05 

E duc ation, high s c hool or above, %:  
• Lower Literacy Group: 18 
• Higher literacy group: 62 
P < 0.001 

Other c harac teris tics , %:  
• Lower Literacy Group: 
• Duration of Diabetes (y): 11.3 
• Recent diagnosis of diabetes (within 3 mos): 8% 
• Baseline A1c: 10.7 

Higher Literacy Group, %: 
• Duration of Diabetes (y): 10.8 
• Recent diagnosis of diabetes (within 3 mos): 14% 
• Baseline A1c: 10.6% 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
Main outc omes :  
A1c levels at baseline and follow-up 

C ovariates  us ed in multivariate analys is :  
• Baseline A1c value 
• Time between A1c data collection and study 

enrollment or conclusion 
• Age 
• Race 
• Gender 
• Education status 
• New onset diabetes 
• Body mass index 
• Use of insulin 
• Primary provider was a resident or an attending 

physician 

Des c ription of outc ome meas ures :  
• Change in A1c level from baseline to follow up 

Data s ource(s ) for outc omes :  
Medical records 

Attempts  for c ontrol for c onfounding:  
Multiple linear regression analysis 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• 2-sample t-tests and Wilcoxon rank-sum tests 

paired and 2-sample t-tests with stratification by 
literacy status.  

• Multiple linear regression analysis 
 

Des c ribe res ults :  
Both lower-literacy and higher-literacy groups had 
improvements in their A1C. However, there was no significant 
difference in improvement of A1c between the 2 groups 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
• Patients with literacy 
• >6th-grade level had improved by 1.8% points 
(95% CI, 1.0-2.5) 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
• Patients with literacy ≤6th-grade level had improved by 1.9% 

points (95% CI, 1.2-2.5) 

Differenc e, points  (C I):  
• Lower Literacy Subgroup (unadjusted): -1.9% (-2.5- -1.2) 
• Higher Literacy Subgroup (unadjusted): -1.8% (-2.5 - -1.0) 
 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Rothman et al, 200499 
(continued) 

Health literac y/numerac y levels , %:  
• REALM Score 0 – 18: 32 
• REALM Score 19-44: 23 
• REALM Score 45-60: 21 
• REALM Score 61-66: 24 
• Lower Literacy: 55 
• Higher Literacy: 45 

Meas urement tools  inc luding c utpoints :  
• REALM (Score 0 - 66) 
• Lower Literacy: <45 
• Higher Literacy: >45 
 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
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E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Rothman et al., 2004100 

Research objective: 
Examine role of literacy on effectiveness of 
comprehensive disease management program 
for patients with diabetes. 

Study design: 
Randomized Controlled Trial 

Study setting: 
General internal medicine practice at 
academic medical center  

Meas urement period:  
February 2001 to April 2003 

F ollow-up duration:  
12 months 

C ompletenes s  of follow-up, %:  
• Overall: 89 (193/217)  
• Intervention Group: 87 (98/112) 
• Control Group: 90 (95/105) 
 

Eligibility criteria: 
Included: 
• Aged 18 years 
• Diagnosed with type 2 diabetes who were followed up for diabetes 

care in general internal medicine 
• Practice had poor glucose control (i.e., glycosylated hemoglobin 

[HbA1c] levels 8.0%), spoke English, and had a life expectancy 
greater than 6 months 

Excluded: 
• NR 

Sampling strategy: 
• Convenience 

Sample size, n: 
• Control group: 105 
• Intervention group: 112 

Age (mean and range):  
Control Group: 
• Low literacy: 59 y (no range provided) 
• Higher literacy: 56 y (no range) 

Intervention Group 
• Low literacy: 57 y (no range) 
• Higher literacy: 51 y 
(P < 0.05 in intervention group) 

G ender, %:  
Female: 
Control Group: 
• Low literacy: 53 
• Higher literacy: 58 

Intervention Group: 
• Low literacy: 55 
• Higher literacy: 65 
(P < 0.05 in intervention group) 

R ac e/E thnic ity, %:  
AA: 
Control Group:  
• Low literacy: 68 
• Higher literacy: 55 

Intervention Group:  
• Low literacy: 94 
• Higher literacy: 51 
(P < 0 .05 in intervention group) 

Inc ome, %:  
Control Group 
Household Income < $20,000 
• Low Literacy: 85 
• Higher Literacy: 71 

Intervention Group:  
• Low Literacy: 82 
• Higher Literacy: 59 
(P < 0.05 in intervention group) 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
Main outc omes :  
• Improvement in HbA1c levels and systolic blood 

pressure from baseline to 12 months 
• Obtain goal HbA1c levels (7.0%) 

C ovariates  us ed in multivariate analys is :  
• Age 
• Race 
• Sex 
• Income 
• Insulin status at enrollment 
• Duration of disease 

Des c ription of outc ome meas ures :  
• HbA1c levels - blood test 
• Systolic blood pressure - performed with 

automated monitor 

Data s ource(s ) for outc omes :  
Medical records 

Attempts  for c ontrol for c onfounding:  
• Randomization 
• Multivariate linear regression 
• Logistic regression 
• Intent to treat analysis 

B linding:  
• Pharmacists not blinded to literacy status of 

patients in intervention group 
• Laboratory and nursing staff who tested HbA1c 

and blood pressure were blinded to patients' study 
status. 

S tatis tical meas ures  us ed:  
• t-tests 
• Wilcoxon rank-sum test 
• Chi-squared and Fisher exact tests 
• Multivariate linear models adjusted for baseline 

covariates 
• Logistic regression 
• Intent-to-treat analysis 
 

Des c ribe res ults :  
• Among low literacy patients, those in intervention group had 

more improvement in HbA1c levels than did control patients.  
• Among patients with low literacy, intervention patients were 

more likely than control patients to achieve goal HbA1c 
levels. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, %:  
Percentage attaining goal HbA1c level: 
• Control group (overall): 20 
• Low Literacy patients in Control Group: 15 
• Higher Literacy patients in Control Group: 23 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, %:  
Percentage attaining goal HbA1c level: 
• Intervention Group (overall): 32 
• Low Literacy patients in Control Group: 42 
• Higher Literacy patients in Control Group: 24 

Differenc e:  
• Overall: SBP -7.6 mmHg (-13 to -2.2 mmHg) 

Low literacy subgroup, % (CI): 
• HgbA1c (adjusted): -1.4 (-2.3%- -0.6%) 
• High literacy subgroup): HgbA1c (adjusted): -0.5 (-1.4%-

0.3%) 
 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Rothman et al., 2004100 
(continued) 
 

Ins urance s tatus , %:  
Control Group 
Low Literacy: 
• Private Insurance: 9 
• Medicare: 47 
• Medicaid: 32 

Higher Literacy: 
• Private Insurance: 35 
• Medicare: 34 
• Medicaid: 20 

Intervention Group 
Low Literacy: 
• Private Insurance: 39 
• Medicare: 41 
• Medicaid: 18 

Higher Literacy: 
• Private Insurance: 43 
• Medicare: 22 
• Medicaid: 14 
(P < 0.05 for intervention group) 

E duc ation, %:  
Control Group 
Less than a high school education 
• Low Literacy: 82% 
• Higher Literacy: 26% 
(P < 0.05) 

Intervention Group: 
• Low Literacy: 82% 
• Higher Literacy: 59% 
(P < 0.05) 

Other c harac teris tics  (C I):  
Baseline HbAc1 (reported as median and IQR): 
Control Group: 
• Low Literacy: 10.6 (9.1-11.3) 
• Higher Literacy: 9.9 (9.0-11.6) 

Intervention Group: 
• Low Literacy: 10.4 (8.8-12.1) 
• Higher Literacy: 10.5 (9.4-12.2) 

Diabetes Knowledge Score (reported as median and IQR) 
Control Group: 
• Low Literacy: 40 (20-50) 
• Higher Literacy: 60 (40-70) 
(P < 0.05) 

Intervention Group: 
• Low Literacy: 40 (30-50) 
• Higher Literacy: 60 (40-80) 
(P < 0.05) 
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Outcomes Results 
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E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Rothman et al., 2004100 
(continued) 
 

Health literac y/numerac y levels , %:  
• Low Literacy (< sixth grade): 38 
• Higher Literacy: 62 

Meas urement tools  inc luding c utpoints :  
• REALM 
• Low literacy defined as < 6th grade level 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
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E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Rudd et al., 2009101 

Research objective: 
Test efficacy of educational interventions to 
reduce literacy barriers and enhance health 
outcomes among patients with inflammatory 
arthritis. 

Study design: 
Randomized controlled trial 
Single blind 

Study setting: 
Urban teaching hospital  

Meas urement period:  
2003-2006 

F ollow-up duration:  
Data collected at baseline, 6, and 12 months 
post 

C ompletenes s  of follow-up:  
100% 

Eligibility criteria: 
Included: 
• Participants with rheumatoid arthritis, psoriatic arthritis and 

inflammatory poly-arthritis ICD-9 codes - 714.0, 696.0, 714.9)  
• Participants had at least one visit with a rheumatologist who gave 

permission to recruit his/her patients and who also agreed to have 
study visits tape recorded if the patient consented to the study 

Excluded: 
• >18 years 
• Medical professionals 
• Those with a post graduate degree 
• Those with a visual impairment affecting reading ability 
• Those who reported not being comfortable with spoken and 

written English 

Sampling strategy: 
• Participants were initially selected based on an enrollment ratio of 

3 participants with ≤ HS education to 1 with a grade 13 or higher 
education 

• Recruitment letter, signed by PI and patient's rheumatologist was 
sent approx 6 weeks before next appointmen 

Sample size: 
• Identified in Clinical Database: 2,559  
• Approved by rheumatologist: 1,480 
• Received letter: 1,145 
• Screened by phone: 679 (Refused: 193, Ineligible: 271, 

Interested: 215) 
• No questionnaire administered: 57 
• Completed questionnaire: 158 
• Not enrolled: 24 
• Consented 

Age, mean (S E ):  
• Standard Care: 59.5 (13.9) 
• Individualized Care and Plain English: 57.6 (13.8) 

G ender, %:  
Female: 
• Standard Care:78 
• Care and Plain English: 81 

R ac e/E thnic ity, %:  
Caucasian:  
• Standard Care: 94  
• Care and Plain English: 91 

Inc ome, %:  
<30K:  
• Standard Care: 39 
• Care and Plain English: 20 

Ins urance s tatus :  
NR 
 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
Main outc omes :  
(1) Adherence to treatments 
(2) Self-efficacy scale 
(3) Satisfaction with medical care  
(4) Appointment keeping  
(5) Self-reported health status 
(6) Mental health 

C ovariates  us ed in multivariate analys is :  
• Age 
• Work status 
• Literacy level 
• Annual family income 
• Baseline value of outcome measure 

Des c ription of outc ome meas ures :  
• Adherence to treatments: 4-item measure based 

on a questionnaire by Levine 
• Self-efficacy: Lorig's scale 
• Satisfaction with medical care: based on 8-item 

subscale of the Medical Interview Satisfaction 
Scale 

• Self-reported health status: assessed with Health 
Assessment Questionnaire (HAQ)  

• Mental Health: assessed with 5-item Mental 
Health Index from SF-36 

Data s ource(s ) for outc omes :  
Survey self-report 

Attempts  for c ontrol for c onfounding:  
Randomization; Multivariate linear regression; 
adjustments for covariates that differed at baseline 
between the groups 

B linding:  
The study staff members were blinded to 
participant's group assignment. The recruitment logs 
and tracking system were kept separate from the 
Study Educator's logs and appointment schedule. 

S tatis tical meas ures  us ed:  
• Independent sample t-tests for continuous 

variables 
• Proportions were compared using the Chi-square 

test of independence or Fisher's exact test for all 
categorical variables 

• Longitudinal data were analyzed as percent 
change between baseline and 6 months 

 

Des c ribe res ults :  
Intervention had no effect on primary outcomes of adherence to 
treatments, self-efficacy, satisfaction with care, and 
appointment keeping. There was an improvement in mental 
health score (secondary outcome) in the intervention group.  

Baseline Differences (unadjusted):  
• Standard Care Group had significantly more patients 65 

years or older (43% vs. 25%, P = 0.03) and significantly 
more reported an annual family income <30K (39% vs. 20%, 
P = 0.02)  

• Individualized Care group had significantly more people 
working full or part-time (55% vs. 36%, P = 0.05)  

Satisfaction with care (unadjusted):  
• Standard Care group reported greater care (3.9 vs. 3.7; T = -

2.6, P = 0.01)  

HAQ score (unadjusted): 
• No significant difference between Standard Care and 

Individualized Care Groups (0.91 (SD 0.66) vs. 0.93 (SD 
0.63), P = 0.86) 

Self-efficacy (unadjusted): 
• No significant difference between Standard Care and 

Individualized Care Groups (2.9 (SD 0.48) vs. 2.8 (SD 0.53), 
P = 0.40) 

SF-36 Mental Health subscale (unadjusted): 
• No significant difference between Standard Care and 

Individualized Care Groups (75.0 (SD 18.4) vs. 74.5 (SD 
15.1), P = 0.86) 

Percent Change Self-efficacy (unadjusted): 
• Differences between the Individualized Care and the 

Standard Care groups were statistically significant at 6 and 
12 months at P = 0.05 

Percent Change Mental Health Scores (unadjusted): 
• Significant differences between Individualized Care and 

Standard Care groups at 6 months (P = 0.04) but not at 12 
months (P = 0.11) 

Mental Health Scores (adjusted): 
• Better scores in Individualized group (adjusted mean 

difference b/w groups = 7.5 points, P = 0.003) 
• Difference in least squared means for these models at 6 and 

12 months showed there was an intervention effect at both 
time periods, but the improvement in SF36 mental status was 
greater at 6 months (7.5 points, P = 0.01) than at 12 months 
(6.3 points, P = 0.03)  

Self-efficacy (adjusted): 
• No longer significant (P = 0.12) 

 
 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Rudd et al., 2009101 
(continued) 

E duc ation, %:  
≤ HS: 
• Standard Care: 52 
• Care and Plain English: 48 

Other c harac teris tics , %:  
Working full/part-time: 
• Standard care: 36 
• Care and plain English: 50 

Disease Duration <5 years:  
• Standard care: 25 
• Care and Plain English: 27 

Health literac y/numerac y levels , %:  
A-REALM <h = high school level: 
• Standard care: 21 
• Care and Plain English: 16 

Meas urement tools  inc luding c utpoints :  
A-REALM; arthritis modification to the REALM 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
Percent Change Mental Health Scores (unadjusted):  
• Decreased scores in Standard Care Group (-4.3 and -0.8% 

change) 

Percent Change Self-efficacy (unadjusted): 
• Decline from baseline to 12 months (-3.2and -2.0% change) 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
Percent Change Mental Health Scores (unadjusted):  
• Improvement in scores in Individualized Care Group (-4.6 

and 4.8% change) 

Percent Change Self-efficacy (unadjusted): 
• Improved from baseline to 12 months (1.5 and 3.6% change)  

Differenc e:  
Satisfaction with care (unadjusted):  
• Standard Care group reported greater care (3.9 vs. 3.7; T = -

2.6, P = 0.01) 
 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Schillinger et al., 2008102 
Schillinger et al., 2009103 

Research objective: 
Schillinger (2009; main results): 
• Eamine effects of 2 SMS (automated 

telephone self-management support 
(ATSM) and group medical visits (GMV)) 
across outcomes corresponding to Chronic 
Care Model 

Schillinger (2008; secondary paper): 
• Primary objective: Describe reach of self 

management strategies across 3 
dimensions (participation, 
representativeness of pts, uptake of 
programs) 

• Secondary objective: Explore relationship of 
patient literacy level with engagement in 2 
diabetes self-management support (SMS) 
programs (not compared statistically) 

Study design: 
• RCT 
• Sub-analysis of 2 intervention arms to 

examine secondary objectives of 
reach/intervention use 

Study setting: 
Clinics in a community health network in San 
Francisco (part of UCSF PBRN)  

Meas urement period:  
June 2003 to December 2004 

F ollow-up duration:  
1 year 

C ompletenes s  of follow-up, %:  
305/339 (90) 

Eligibility criteria: 
Included: 
• Patient at participating clinic, > 17 yrs; diabetes by ICD9; spoke 

English, Spanish, or Cantonese; 
• ≥ 1 primary care visit in past year; A1C > 8 

Excluded: 
• Moved away or died 
• Had moderate to severe dementia 
• Were not expected to live through the year 
• Anticipated travel of more than 3 months in upcoming year 
• Too ill or unable to travel to a GMV 
• No phone access 
• Self-reported hearing impairment 
• Visual acuity of greater than or equal to 20|100 
• Inability to follow instructions on a telephone keypad 

Sampling strategy: 
Convenience sample of patients meeting criteria at 4 (of 9) 
participating clinics in network. Created a registry to identify adult 
patients in Community Health Network of San Francisco. 
Approached 557 (note 2008 article says 499) patients in their 
created database of 1307 potentially eligible patients 

Note: those who participated slightly different in language and 
insurance than total group; age, sex, hgba1c similar 

Sample size: 
339 total 
• ATDM: 112  
• GMV: 113 (2008 says 112) 
• Usual care: 114  

Note: there are minor discrepancies in exact numbers between this 
article and background article; reason is not clear b/c report on 
same number of total participants 

Age (mean and range):  
Schillinger (2008):  
• 55.4 (11.9) 

Schillinger (2009):  
• All: 56.1 (12) 
• ATSM: 55.9 (12.7) 
• GMV: 56.5 (11.4) 
• Usual: 55.8 (11.8) 

G ender, %:  
Female: 
Schillinger (2008): 59 

Schillinger (2009):  
• All: 59% 
• ATSM: 58 
• GMV: 63.7 
• Usual: 55.3 

 
 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
Main outc omes :  
Schillinger (2008): 
• Engagement index  
• Proportion action plans created 
• # action plans achieved 

Schillinger (2009): 
Diabetes self-efficacy 
• Self-management behavior (primary outcome) 
• Functional status 
• Metabolic outcomes  

Note: also measure degree to which 
structure/process of care aligned with Chronic Care 
Model 

C ovariates  us ed in multivariate analys is :  
Schillinger (2008) 
• Analysis of language and literacy interactions): 

Age, sex, insurance, baseline A1C; stratified by 
language and literacy level 

Schillinger (2009) 
• Main intervention analysis): baseline variable for 

main outcome only 

Des c ription of outc ome meas ures :  
• Of interest to our review*: 
• *Engagement index (proportion ever engaged in 

SMS X mean # sessions attended X proportion 
created action plan X mean # action plans 
achieved); range not reported 

• * Diabetes self-efficacy: measured using Diabetes 
Quality Improvement Program measure. Self 
efficacy over the prior year using a 0-100 scale.  

See Diabetes Care 26; 738-43. 
• *Self-management behavior (primary outcome): 

1) validated instrument that asks on how many of 
previous 7 days individual performed 
recommended activities: eating healthy foods, 
following a diabetic diet, exercising, self-
monitoring of blood glucose, caring for one's feet. 
Composite weekly self-care scores ranging from 0 
to 7 with higher number scores corresponding to 
greater number of days carrying out 
recommended behaviors. See Diabetes Care 23: 
943-50. 

• 2) For exercise, subjects estimated minutes of 
moderate and vigorous physical activity on each 
of the days. 

*Functional status: 
• Self-reported days in the prior month where 

participant "spent most of the day in bed due to 
health problems" 
 

Des c ribe res ults :  
Engagement 
• Engagement in a diabetes self-management support 

automated telephone program was better among patients 
with limited health literacy. In contrast, engagement in a 
diabetes self-management support group medical visit 
program was better among patients with adequate literacy. 
Results were consistent across languages studied. 

Effects on structure and processes of care: 
• ATSM & GMV participants showed improvement, relative to 

usual care, in PACIC and diabetes self-efficacy. There were 
no significant differences between ATSM & GMV on PACIC 
or diabetes self-efficacy change. Only ATSM improved in 
interpersonal communication relative to usual care and GMV.  

Effects on behavior: 
• ATSM & GMV significanty increased in self-management 

behavior compared to usual care. ATSM reported signficiant 
increase in moderate physical activity relative to usual care 
and a greater percentage of ATSM achieved weekly 
minimum recommendations for physical activity in 
comparision to baseline and follow-up. There was little 
change for GMV and a reduction for those receiving usual 
care.  

Effects on functional outcomes: 
• ATSM significantly decreased days restricted to bed 

compared to usual care. ATSM reported less activity 
restriction from baseline to follow-up versus GMV and usual 
care. SF-12 mental health improved for ATSM relative to 
GMV and usual care; neither one was appreciably different 
than usual care.  

Effects on metabolic outcomes: 
• There were no significant differences in metabolic outcomes 

change bewteen ATSM, GMV and usual care.  

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
Schillinger (2009): 
• PACIC 
• Usual Care 
• Baseline: 41.0 
• 12 mo: 48.2 

Diabetes Self Efficacy: 
• Usual Care 
• Baseline: 73.5 
• 12 mo: 71.7 

Interpersonal processes of care: 
• Usual Care 
• Baseline 62.9 
• 12 mo: 65.4 

  

  



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Schillinger et al., 2008102 
Schillinger et al., 2009103 
(continued) 

R ac e/E thnic ity, %:  
Schillinger (2008):  
• Asian: 22.4  
• AA: 19.5  
• Hispanic: 47.2  
• White: 8.0 
• Other/unknown: 3 

Schillinger (2009):  
• Asian: 23.3 
• AA: 20.6 
• White/Latino: 46.9 
• White/non-Latino: 7.7 
• Other/unknown: 1.5 

ATSM: 
• Asian: 26.8 
• AA: 14.3 
• White/Latino: 46.4 
• White/non-Latino: 9.8% 
• Other/unknown: 2.7 

GMV: 
• Asian 21.2% 
• AA: 23.9 
• White/Latino: 46.0 
• White/non-Latino: 8 
• Other/unknown: 0.9 

Usual: 
• Asian: 21.9 
• AA: 23.7 
• White/Latino: 48.3 
• White/non-Latino: 5.3 
• Other/unknown: 0.9 

Inc ome, %:  
Schillinger (2008): NR 

Schillinger (2009): 
All:  
• 28.6% ≤5K,  
• 31.8% 5-10K 
• 23.7% 10-20K 
• 9.2% 20-30K 
• 6.7% ≥ 30K 

ATSM: 
• ≤5K: 26.9 
• 5-10K: 31.5 
• 10-20K: 18.0 
• 20-30K: 14.6 
• ≥ 30K: 9.0 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
• Self-reported extent to which diabets prevented 

them from carrying out normal daily activities 
(diabetes interference), using a 5-point Likert-type 
scale ranging from "not at all" to "completely".  

• Short Form (SF)-12 validated quality of life 
instrument, transforming physical and mental 
health to 0-100 scales.  

*Metabolic outcomes: 
• Measured A1C (high-performance liquid 

chromatography method) 
• Systolic (SBP) and diastolic blood pressure (DBP) 

using calibrated automated cuffs.  
• Calculated BMI by measuring weight and height 

w/o shoes and with light clothing and empty 
bladder.  

Other measures: 
• Degree to which structure of care was aligned 

with the CCM: 
• Patient Assessment of Chronic Illness Care 

(PACIC) instrument; transformed summary scores 
to a 100-point scale with higher scores 
representing greater CCM alignment  

• Degree to which processes of care were aligned 
with CCM: 

• Used Interpersonal Care for Diverse Populations 
(IPC) instrument to capture patient reports of 
providers' communication over the prior year and 
generated a total IPC score on a 100 point scale.  

Data s ource(s ) for outc omes :  
• Engagement Index: Self report; not clear whether 

by patient or by nurse/ physician/ health educator 
• Diabetes self efficacy: self-report 
• Self-management behavior: self-report 
• Functional status: self report and questionnaire 
• Metabolic outcomes: measure 

Attempts  for c ontrol for c onfounding:  
Randomization, Multivariate models, stratification 

B linding:  
No 

S tatis tical meas ures  us ed:  
• Schillinger (2008): For subgroup analysis: 

Multivariate models (GEE) accounting for 
clustering of action plans within patients 

• Schillinger (2009): Calculated standardized effect 
sizes for scales, used linear regression for 
continuous variables, logistic 

 

Self-management, weekly: 
• Usual care  
• Baseline: 3.9  
• 12 mo: 3.8  

Moderate physical activity (min) 
• Usual care  
• Baseline: 195 
• 12 mo: 193.5 

Vigorous exercise (min) 
• Usual care  
• Baseline: 67  
• 12 mo: 23.0 

Bed days in prior month 
• Usual care  
• Baseline: 3.9  
• 12 mo: 3.1 

Restricted Activity (% >= 0ften/always) 
• Usual care  
• Baseline: 17.1  
• 12 mo: 21.0 

SF-12 mental health 
• Usual care  
• Baseline: 58.8  
• 12 mo: 64.2  

SF-12 physical health 
• Usual care  
• Baseline: 50.0  
• 12 mo: 56.7  

A1C (%) 
• Usual care  
• Baseline: 9.8 
• 12 mo: 9.0  

SBP (mmHg) 
• Usual care 
• Baseline: 139.6  
• 12 mo: 141.5  

DBP (mmHg) 
• Usual care  
• Baseline: 78.1  
• 12 mo: 78.5  

BMI (kg/m2) 
• Usual care  
• Baseline: 31.2  
12 mo: 31.4 

 

 



 

Evidence Table 3. Key Question 2: Intervention studies  (continued) 

Study Description Participant Characteristics 
Author, year: 
Schillinger et al., 2008102 
Schillinger et al., 2009103 
(continued) 

GMV: 
• ≤5K: 31.6 
• 5-10K: 33.7 
• 10-20K: 23.2 
• 20-30K: 6.3 
• ≥ 30K: 5.2 

Usual: 
• ≤5K: 27.3 
• 5-10K: 30.3 
• 10-20K: 29.3 
• 20-30K: 7.1 
• ≥ 30K: 6.0  

Ins urance s tatus , %:  
All: 
• Medicaid: 19.8 
• Medicare: 21.5 
• Uninsured: 50.2 
• Other: 8.6 

ATSM: 
• Medicaid: 20.5 
• Medicare: 19.6 
• Uninsured: 50.0 
• Other: 9.8 

GMV: 
• Medicaid: 22.1 
• Medicare: 23.0 
• Uninsured: 46.0 
• Other: 8.9 

Usual: 
• Medicaid: 16.7 
• Medicare: 21.9 
• Uninsured: 54.4 
• Other: 7.0 

E duc ation, %:  
All:  
• Up to some HS: 54.3 
• HS/GED: 17.1 
• ≥ some college: 28.6 

ATSM: 
• Up to some HS: 51.8 
• HS/GED: 14.3 
• ≥ some college: 33.9 

GMV: 
• Up to some HS: 55.8 
• HS/GED: 17.7 
• ≥ some college: 26.6 

Usual: 
• Up to some HS: 55.3 
• HS/GED: 19.3  
• ≥ some college: 25.4 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
 E ffec t in expos ure (i.e.,  low/moderate literac y) or 

intervention:  
Schillinger (2009) 
PACIC 
ATSM: 
• Baseline: 36.8  
• 12 mo: 58.9  

GMV: 
• Baseline: 39.3 
• 12 mo: 60.2 

Diabetes Self Efficacy 
ATSM: 
• Baseline: 71.7  
• 12 mo: 77.2 

GMV: 
• Baseline: 73.3  
• 12 mo: 77.2 

Interpersonal processes of care 
ATSM: 
• Baseline: 59.2  
• 12 mo: 72.9  

GMV: 
• Baseline: 63.4  
• 12 mo: 68.9 

Self-management, weekly 
ATSM:  
• Baseline: 3.7  
• 12 Mo: 4.4 

GMV:  
• Baseline: 3.9  
• 12 mo: 4.1 
•  

Moderate physical activity (min) 
ATSM:  
• Baseline: 206  
• 12 mo: 325.0 

GMV:  
• Baseline: 285  
• 12 mo: 320.5 

Vigorous exercise (min) 
ATSM:  
• Baseline: 55  
• 12 mo: 54.8 

GMV:  
• Baseline: 41  
• 12 mo: 45.4 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Schillinger et al., 2008102 
Schillinger et al., 2009103 
(continued) 

Other c harac teris tics :  
Schillinger (2008): 
• English language: 53.4 
• Spanish 35.7 
• Cantonese: 10.9% 

Schillinger (2009): 
ALL: 
• English: 45.4 
• Spanish: 43.1 
• Cantonese: 11.5 

Diabetes duration: 9.5 years 

Diabetes regimen:  
• Diet only: 1.2 
• Oral agents only: 60.8 
• Insulin only: 10.1 

Health literac y/numerac y levels , %:  
Schillinger (2008): 
ADTM:  
• Limited literacy: 50/112 (45) 
• Adequate literacy: 48/112 (43) 
• 14/112 no TOFHLA?  

GMV:  
• Limited literacy: 56/112 (50) 
• Adequate literacy: 42/112 (38) 
• 14/112 no TOFHLA? 

Schillinger (2009): 
• All*: limited literacy 58.8, adequate 

Meas urement tools  inc luding c utpoints :  
s-TOFHLA (English and Spanish)  
• Limited: 0-22 
• Adequate: 23-36 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
 

Bed days in prior month 
ATSM:  
• Baseline: 3.8  
• 12 mo: 1.4 

GMV:  
• Baseline: 3.6  
• 12 mo: 3.6  

Restricted activity (%>= often/always) 
ATSM:  
• Baseline: 14.9  
• 12 mo: 6.0 

GMV:  
• Baseline: 16.3  
• 12 mo: 16.2 
•  

SF-12 mental health 
ATSM:  
• Baseline: 57.2  
• 12 mo: 67.0 

GMV:  
• Baseline: 61.7  
• 12 mo: 63.0 

SF-12 physical health 
ATSM:  
• Baseline: 51.3  
• 12 mo: 60.2 

GMV:  
• Baseline: 50.9  
• 12 mo: 57.1 

A1C (%) 
ATSM:  
• Baseline: 9.3  
• 12 mo: 8.7 

GMV:  
• Baseline: 9.3  
• 12 mo: 9.0 

SBP (mmHg) 
ATSM:  
• Baseline: 136.9  
• 12 mo: 136.9 

GMV 
• Baseline: 142.4  
• 12 mo: 138.9 

DBP (mmHg) 
ATSM:  
• Baseline: 75.0  
• 12 mo: 75.4  



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Schillinger et al., 2008102 
Schillinger et al., 2009103 
(continued) 

 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
 

GMV:  
• Baseline: 78.1  
• 12 mo: 75.5  

BMI (kg/m2) 
ATSM:  
• Baseline: 30.3  
• 12 mo: 30.7 

GMV 
• Baseline: 32.1  
• 12 mo: 32.4 

Schillinger (2008): 
Engagement Index: 
Overall 
• ATDM: 22.1 
• GMV: 4.8 

Low Lit 
• ATDM: 28.0 
• GMV: 3.6 

Adeq Lit 
• ATDM: 15.6 
• GMV: 7.6  

Action plans created: 
Overall 
• ATDM: 5.2 
• GMV: 3.2 

Low Lit: 
• ATDM: 5.9 
• GMV: 2.8 

Adeq Lit 
• ATDM: 4.6 
• GMV: 3.7 

Action plans completed: 
Overall 
• ATDM: 42.3 
• GMV: 45.3 

Low Lit 
• ATDM: 43.5 
• GMV: 42.2  

Adeq Lit 
• ATDM: 39 
• GMV: 57.4  

 



 

 



 

Evidence Table 3. Key Question 2: Intervention studies  (continued) 

Study Description Participant Characteristics 
Author, year: 
Schillinger et al., 2008102 
Schillinger et al., 2009103 
(continued) 

 



 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
 

GMV:  
• Baseline: 78.1  
• 12 mo: 75.5  

BMI (kg/m2) 
ATSM:  
• Baseline: 30.3  
• 12 mo: 30.7 

GMV 
• Baseline: 32.1  
• 12 mo: 32.4 

Schillinger (2008): 
Engagement Index: 
Overall 
• ATDM: 22.1 
• GMV: 4.8 

Low Lit 
• ATDM: 28.0 
• GMV: 3.6 

Adeq Lit 
• ATDM: 15.6 
• GMV: 7.6  

Action plans created: 
Overall 
• ATDM: 5.2 
• GMV: 3.2 

Low Lit: 
• ATDM: 5.9 
• GMV: 2.8 

Adeq Lit 
• ATDM: 4.6 
• GMV: 3.7 

Action plans completed: 
Overall 
• ATDM: 42.3 
• GMV: 45.3 

Low Lit 
• ATDM: 43.5 
• GMV: 42.2  

Adeq Lit 
• ATDM: 39 
• GMV: 57.4  

 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Schillinger et al., 2008102 
Schillinger et al., 2009103 
(continued) 

 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
 

Differenc e:  
SF-12 mental health:  
• ATSM-Usual Care (adjusted): 3.7 (-2 to 9.4) 
• GMV-Usual Care (adjusted): -2.9 (-8.6 to 2.9) 
• ATSM-GMV (adjusted): -6.5 (0.7 to 12.4) 

SF-12 physical health:  
• ATSM-Usual Care (adjusted): 2.7 (-4.0 to 9.5) 
• GMV-Usual Care (adjusted): -0.1 (-6.9 to 6.7) 
• ATSM-GMV(adjusted): 2.9 (-4 to 9.7) 

# Bed Days over prior month: 
• ATSM-Usual Care (adjusted): -1.7 (-3.3 to -0.1) 
• GMV-Usual Care(adjusted): 0.6 (-1.0 to 2.2) 
• ATSM-GMV (adjusted): -2.3 (-3.9 to -0.4) 

Extent limited activity: 
• ATSM-Usual Care: NR, P 0.02  
• GMV-Usual Care: NR, NS 
• ATSM-GMV: NR, NS 
 

 
  



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Seligman et al., 2005104 

Research objective: 
Determine if notifying physicians of patients' 
limited health literacy affects physician 
behavior, physician satisfaction, or patient 
self-efficacy. 

Study design: 
Cluster RCT 

Study setting: 
Urban, academic, public hospital  

Meas urement period:  
May - December, 2000 

F ollow-up duration:  
Most data: 1 week; HgbA1c: 2-9 months 

C ompletenes s  of follow-up, %:  
• F/U for most outcomes: 86 
• F/U for hgba1c: 86 
• No physicians lost to follow-up after 

randomization 

Eligibility criteria: 
Included: 
• Type 2 diabetes 
• Older than 30 years old 
• Spoke English or Spanish 
• Assigned physician in database for at least 12 months with at 

least 1 visit to physician in last 6 months 
• Limited health literacy 

Excluded: 
• Psychotic disorders 
• Dementia, acute intoxication, end-stage renal disease 
• Corrected visual acuity worse than 20/50 

Sampling strategy: 
Convenience 

Sample size: 
63 physicians: 
• Intervention: 31 
• Control: 32 

182 patients: 
• Intervention: 95 
• Controls: 87 

Age (S D):  
Intervention: 
• Patient age: 62.3 (11.3) 

Control:  
• Patient age: 63.4 (9.5) 

G ender, %:  
Female 
Intervention: 
• Physicians: 58 
• Patients: 56 

Control 
• Physicians: 66 
• Patients: 67 

R ac e/E thnic ity, %:  
Intervention 
Patients 
• Caucasian: 7 
• AA: 19 
• Hispanic: 58 
• Asian: 15 
• Other: 1 

Control 
Patients 
• Caucasian: 12 
• AA: 21 
• Hispanic: 48 
• Asian: 17 
• Other: 2 
 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
Main outc omes :  
• Physician Outcomes 
• Management Intensive* 
• Physician strategies employed: 
• Involved family members or friends 
• Referred to a nutritionist 
• Used pictures of diagrams 
• Referred to a diabetes educator 
• Reviewed understanding of medications 
• Spent time teaching about diabetes 
• Satisfied with Visit 
• Felt effective during visit 
• Patient Outcomes 
• Self-efficacy* 
• Feeling health literacy screening is useful 
• HgbA1c* 
*outcomes of interest to our review 

C ovariates  us ed in multivariate analys is :  
• Physician Outcomes 
• patient language 
• gender 
• years with primary care provider 
• health literacy score 
• clustering of patients within provider 
• Patient Outcomes (except perception screening is 

useful) 
• gender 
• language discordance 
• HL 

Des c ription of outc ome meas ures :  
Physician Outcomes 
• Management Intensive - dichotomous variable 

(yes/no) if physician employed >3 of the 6 (below) 
recommended management strategies during 
patient visit 

• Physician strategies employed 
• Involved family members or friends -  
• Referred to a nutritionist 
• Used pictures of diagrams 
• Referred to a diabetes educator 
• Reviewed understanding of medications 
• Spent time teaching about diabetes 
• Satisfied with Visit - 6-item scale developed from 

2 previous scales measuring physician 
satisfaction and frustration; 5-point Likert scale 
responses. alpha 0.8 

• Felt effective during visit - 10-item effectiveness 
scale that asked physicians to rate the extent to 
which they impacted their patient's diabetes 
management in specific areas; 5-point Likert scale 
responses. alpha 0.8 
 

Des c ribe res ults :  
Health literacy screening increases the intensity of 
communication management by physician. However, 
physicians feel less satisfied with patient visits when health 
literacy status is presented. Additionally, intervention resulted in 
no difference in patient self-efficacy or hgba1c. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, %:  
Physician Outcomes (adjusted): 
• Management Intensive: 7 

Physician strategies employed: 
• Involved family members or friends: 17 
• Referred to a nutritionist: 3 
• Used pictures of diagrams: 1 
• Referred to a diabetes educator: 31 
• Reviewed understanding of medications: 90 
• Spent time teaching about diabetes:63 
• Satisfied with Visit: 96 
• Felt effective during visit: 50 

Patient Outcomes: 
• Self-efficacy score: 12.9 
• Feeling health literacy screening is useful (unadjusted): 97 
• Change in HbA1c: 0.17 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
Physician Outcomes (adjusted): 
• Management Intensive: 20 

Physician strategies employed: 
• Involved family members or friends: 27 
• Referred to a nutritionist: 11 
• Used pictures of diagrams: 8 
• Referred to a diabetes educator: 28 
• Reviewed understanding of medications: 92 
• Spent time teaching about diabetes: 69 
• Satisfied with Visit: 82 
• Felt effective during visit: 34 

Patient Outcomes: 
• Self-efficacy score: 12.6 
• Feeling health literacy screening is useful (unadjusted): 96 
• Change in HbA1c: -0.10 

Differenc e, OR  (C I):  
Physician Outcomes (adjusted): 
• Difference in Management Intensive: 4.7 (1.4-16.0) 

Difference in Physician strategies employed: 
• Involved family members or friends: 1.9 (1.0-3.5) 
• Referred to a nutritionist: 4.0 (1.0-15.6) 
• Used pictures of diagrams: 7.9 (0.9-74.7) 
• Referred to a diabetes educator: 0.9 (0.4-1.9) 
• Reviewed understanding of medications: 1.3 (0.5-3.5) 
• Spent time teaching about diabetes: 1.3 (0.6-2.8) 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Seligman et al., 2005104 
(continued) 

Inc ome:  
NR 

Ins urance s tatus :  
NR 

E duc ation:  
NR 

Other c harac teris tics :  
Intervention 
Physicians: 
• Spanish speaking: 45% 
• Attending (vs. resident): 35% 

Patients: 
• Spanish speaking: 48% 
• <3 years with primary care provider: 45% 
• HbA1c: mean 8.70 (SD=1.72) 

Control 
Physicians: 
• Spanish speaking: 53% 
• Attending (vs. resident): 31% 

Patients: 
• Spanish speaking: 39% 
• <3 years with primary care provider: 69% 
• HbA1c: mean 8.54 (SD=1.62) 

Health literac y/numerac y levels :  
Intervention 
• Marginal: 21% 
• Inadequate: 79% 

Control:  
• Marginal: 31% 
• Inadequate: 69% 

Meas urement tools  inc luding c utpoints :  
s-TOFHLA 
• Inadequate: ≤ 16 
• Marginal: 17-22 
• Adequate: ≥ 23 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
Patient Outcomes 
• Self-efficacy - previously validated Patient-

Enablement Instrument (Fam Pract 1998; 15:165-
71), which measures extent to which the physician 
visit affects patients' confidence in their ability to 
successfully manage their chronic disease. 
Scores range from 0-12. 

• Feeling health literacy screening is useful - yes/no 
response, nonvalidated measure 

• HbA1c - calculated change from baseline(most 
recent value in hospital database prior to study 
enrollment) to follow-up 

Data s ource(s ) for outc omes :  
• Physician self-report 
• Patient self-report 
• Except HbA1c - lab values 

Attempts  for c ontrol for c onfounding:  
Randomization, multivariate analysis 

B linding:  
Patients were blinded,  
Unable to blind physicians.  
NR if outcomes assessors blinded 

S tatis tical meas ures  us ed:  
• GEE linear or logistic models, except patient self-

efficacy = standard linear regression b/c no intra 
physician correlation. 

 

• Difference in Satisfied with Visit: 0.2 (0.1-0.5) 
• Difference in Felt effective during visit: 0.5 (0.2-1.2) 

Patient Outcomes: 
• Difference in Self-efficacy (adjusted): -0.3, P = 0.61 
• Difference in Feeling health literacy screening is useful 

(unadjusted): -1%, P = 0.77 
• Difference in Change in HbA1c (adjusted): -0.27 (-0.80-0.27) 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Sudore et al., 2007105 
Sudore et al., 2008106 

Research objective: 
Determine whether advance directive 
redesigned to meet most adults' literacy needs 
was more useful for advance care planning 
than a standard form 

Study design: 
RCT 

Study setting: 
General Medicine Clinic at San Francisco 
General Hospital (SFGH), a public hospital 
affiliated with the University of California San 
Francisco (UCSF)  

Meas urement period:  
February and July 2005 

F ollow-up duration:  
6 months 

C ompletenes s  of follow-up, %:  
• Same day: 100 
• 6 month: 173/205 (84) 
• Intervention group: 82/103 (80)  
• Control Group: 91/102 (88) 

Eligibility criteria: 
Included: 
• Patients who were 50 years or older 
• Reporting fluency in English or Spanish 
• Having a telephone 
• Having a primary care physician 

Excluded: 
• Patients who were deaf 
• Acutely ill, had dementia 
• Had corrected visual acuity worse than 20/1 

Sampling strategy: 
Convenience sample 

Sample size: 
205  
• Intervention group: 103 
• Control group: 102 

Age (S D):  
• Intervention: 59.4 (8.1)  
• Control: 61.9 (9.0) 

G ender, %:  
Female 
• Intervention: 49.5 
• Control: 55.9 

R ac e/E thnic ity, %:  
Intervention:  
• White: 29.1  
• Hispanic: 33.0  
• Black: 20.4  

Control:  
• White: 21.6 
• Hispanic: 29.4 
• Black: 27.5 

Inc ome, %:  
Intervention:  
• < $10,000: 43.4 

Control:  
• <$10,000: 53.5 

Ins urance s tatus :  
NR 

E duc ation, %:  
Intervention:  
• College or graduate degree: 18.6 
• Some college: 32.4 
• High school: 19.6 
• < high school: 29.4 

  

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
Main outc omes :  
Primary outcome:  
• Acceptability of form 

Secondary outcomes:  
• Knowledge of advance directive topics  
• Proportion of advance directive completion during 

baseline interview  
• Preference for form  
• Advance directive completion at 6 months 
• Tertiary outcomes (reported in ref #2776) 

Engagement in the four ACP steps: 
• Contemplation  
• Discussion with family or friends 
• Discussion with physicians  
• Documentation of plan 

C ovariates  us ed in multivariate analys is :  
• For usability, age, prior history of helping another 

person fill out an advance directive form 
• For knowledge: baseline knowledge 
• For advance direction completion: cluster of parts 

within whole form. 
• For DM outcomes: age, race or ethnicity, years of 

education  

Note: literacy not included as a covariate b/c 
education and literacy highly correlated and 
education more highly correlated with outcomes 

Des c ription of outc ome meas ures :  
Primary outcome: 
•  Acceptability: 3 domains, - 9 items scale, 8-item 

scale, 6-item scale 

Secondary outcomes:  
• Knowledge: 12 item scale (% correct)  
• Proportion of advance directive completion: 

proportion of each of 6 sections filled out 

Data s ource(s ) for outc omes :  
Self report and review of completed forms 

Attempts  for c ontrol for c onfounding:  
Regression models 

B linding:  
• Participants: not blinded  
• Researchers: not blinded 

S tatis tical meas ures  us ed:  
• Bivariate analysis using x2, Fishers Exact test and 

t test 
• Kuder-Richardson reliability coefficients 
• ANCOVA 
• Multiple linear regression 
• Sensitivity analysis, GEE accounting for clustering 

(for completion of 6 parts of form) 
 

Des c ribe res ults :  
Intervention increased proportion of advanced directive 
completed and proportion completed at 6 months. It had no 
effect on knowledge. DM outcomes examined only post test. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, %:  
• Knowledge: 71 
• Proportion advance directive completed: 47 
• Advance directive completed at 6 months: 8 
• DM outcomes: NR 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, %:  
• Knowledge: 72 
• Proportion advance directive completed: 61 
• Advance directive completed at 6 months: 19 

Contemplation: 
• Total 61% 
• Limited Literacy 57% 
• Adequate Literacy: 63% 
P = 0.51 

Discussed with Family/friends: 
• Total: 56 
• Limited literacy: 52 
• Adequate literacy: 58 
P = 0.42 

Discussed with MD: 
Total: 22 
Limited literacy: 31 
Adequate literacy: 17 
P = 0.03 

Documented Plan: 
Total: 13 
Limited literacy: 8 
Adequate ;iteracy: 15 
P = 0.20 

Differenc e:  
Knowledge (adjusted for baseline knowledge): +1%, P = 0.30 
Proportion Advance directive completed (adjusted for clustering 
of parts within whole form): +11%; 95% CI, 1-21% 
Advance directive completed at 6 months (unadjusted): +11%, 
P = 0.03 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Sudore et al., 2007105 
Sudore et al., 2008106 
(continued) 

Control:  
• College or graduate degree: 14.7 
• Some college: 32.4 
• High school: 18.6 
• < high school: 34.3 

Other c harac teris tics , %:  
Religious: 
• Intervention: 43 
• Control: 48 

Fair/Poor Health status: 
• Intervention: 69 
• Control: 69 

Ever filled out an advanced directive: 
• Intervention: 113.6 
• Control: 11.8 

Ever helped fill out advanced directive: 
• Intervention: 10.7 
• Control: 20.6 

Knowledge of advanced directive (% correct): 
• Intervention: 58.5 
• Control: 62.2 

Health literac y/numerac y levels :  
Intervention:  
• Limited literacy: 39.8 

Control:  
• limited literacy: 40.2% 

Meas urement tools  inc luding c utpoints :  
s-TOFHLA:  
• Limited literacy: <22  
• Adequate literacy: >22  

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
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E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Sudore et al., 2006107 

Research objective: 
Describe modified consent process and 
determine whether literacy and other 
demographic characteristics are associated 
with consent information 

Study design: 
Cross-sectional descriptive study nested 
within a larger RCT 

Study setting: 
General Medicine Clinic at San Francisco 
General Hospital (public hospital)  

Meas urement period:  
August 2004-December 2004 

F ollow-up duration:  
NA 

C ompletenes s  of follow-up:  
204/208 participants (98%) 

Eligibility criteria: 
Included: 
• Primary care physician 
• 50 years or older 
• Reported speaking English or Spanish "well" or "very well" 

Excluded: 
• Dementia 
• Deaf 
• Delirious 
• Not well enough to complete the interview 

Sampling strategy: 
• Convenience sample 

Sample size: 
• 204 

Age (S D):  
• 61 (8.6) 

G ender:  
• Female: 53 

R ac e/E thnic ity, %:  
• White/Non-Hispanic: 26 
• White/Hispanic: 31 
• Black: 24 
• Asian/Pacific Islander: 9 
• Multiethnic/Other: 10 

Inc ome, %:  
< $10,000: 48 

Ins urance s tatus :  
NR 

E duc ation, %:  
• < High School: 32 
• High School graduate: 19 
• some college to graduate degree: 49 

Other c harac teris tics , %:  
Language most comfortable speaking: 
• English: 62 
• Spanish: 29 
• Other: 9 
• US born 60 

Health literac y/numerac y levels , %:  
• Inadequate: 22 
• Marginal: 18 
• Adequate: 60 

Meas urement tools  inc luding c utpoints :  
s-TOFHLA: 
• Inadequate: 0-16 
• Marginal: 17-22 
• Adequate: 23-36 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
Main outc omes :  
• Primary - # of passes through the teach-to-goal 

consent process required to obtain consent 
• Secondary - # of comprehension statements 

missed on first pass of questioning 

C ovariates  us ed in multivariate analys is :  
• Literacy level 
• Language 
• Age 
• Race/ethnicity 
• Gender 
• Income 
• Educational attainment 
• Place of birth (inside or outside of us) 
• Foreign born participants # of years lived inside 

US 

Des c ription of outc ome meas ures :  
• Primary - # of passes through consent process 

before participant answered all statements 
correctly (categorized as 1 pass, 2 passes, or 3 or 
more passes) 

• Secondary - # of statements answered correctly 
on the first pass (categorized as all statements 
answered correctly on 1st pass, 1 statement 
answered incorrectly on 1st pass, or 2 or more 
statements answered incorrectly on 1st pass) 

Data s ource(s ) for outc omes :  
Self-reported comprehension during consent 
interview 

Attempts  for c ontrol for c onfounding:  
Yes: multivariable logistic regression models, 
stratified analyses by Mantel-Haenszel method 

B linding:  
No 

S tatis tical meas ures  us ed:  
• Chi-square 
• Fisher's exact test 
• Multivariable ordinal logistic regression 
• Mantel-Haenszel analysis 
 

Des c ribe res ults :  
Participants who had lower literacy required more passes 
through consent process before they demonstrated 
comprehension 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, %:  
Adequate Literacy:  
• 1 pass: 36.1 
• 2 passes: 45.1 
• > 3 passes: 18.8 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention, %:  
Marginal Literacy:  
• 1 pass: 21.6 
• 2 passes: 62.2 
• > 3 passes: 16.2 

Inadequate Literacy:  
• 1 pass: 11.1 
• 2 passes: 62.2 
• > 3 passes: 26.7 

Differenc e:  
Overall # of passes through teach to goal: 
• 1: 28% 
• 2: 53% 
• 3: 20% 

P for literacy interaction: 0.02; those with inadequate literacy 
25% more likely to require >1 pass 

# of comprehension statements missed on first pass 
questioning: 
• 0: 28% 
• 1: 30% 
• 2 or more: 42% 
 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Walker et al., 200767 

Research objective: 
Intervention:  
• Determine effectiveness of pictorial ‘mind 

map’ together with Arthritis Research 
Campaign (ARC) booklet for imparting 
knowledge to participants with rheumatoid 
arthritis, and relate this to participant 
reading ability 

Health outcome: 
• Investigate relationship between 

anxiety/depression and HL 

Study design: 
RCT 

Study setting: 
Participants recruited in 3 hospital 
Rheumatology departments in UK.  

Meas urement period:  
NR 

F ollow-up duration:  
1 week 

C ompletenes s  of follow-up:  
NR 

Eligibility criteria: 
Included: 
• Patients diagnosed by Rheumatologist as having rheumatoid 

arthritis and willing to take part in study 

Excluded: 
• NR 

Sampling strategy: 
Convenience sample 

Sample size: 
N = 363 
• Intervention, n = 175 
• Control, n = 188 

Age (S D):  
• Intervention: 61.96 (12.23) 
• Control: 61.57 (11.64) 

G ender, %:  
Female: 
• Overall: 70.5 
• Intervention: 71.4 
• Control: 69.7 

R ac e/E thnic ity:  
NR 

Inc ome:  
NR 

Ins urance s tatus :  
NR 

E duc ation, %:  
• HS or equiv: 85 
• 7th–8th: apprx. 11 
• < 7th: <4 
*NR by intervention group 

Other c harac teris tics :  
Disease duration, Mean (SD) 
• Intervention: 13.7 (10.27) 
• Control: 12.76 (10.85) 
• English is 1st language: 97 
*NR by intervention group 

Health literac y/numerac y levels :  
Overall 
• REALM < 60: 15% 
• REALM < 45: 4% 

REALM score, Mean (SD) 
• Intervention: 62.26 (9.12) 
• Control: 63.28 (7.96) 

 
 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
Main outc omes :  
• Knowledge Scale Questionnaire (KSQ) 
• Anxiety 
• Depression 

C ovariates  us ed in multivariate analys is :  
• None 

Des c ription of outc ome meas ures :  
• KSQ: The KSQ was adapted from an existing 

rheumatoid arthritis knowledge questionnaire for 
use in clinical settings. Eight sections comprised 
40, true/false statements. The scoring system was 
+1 if correct, 0 if not completed or don’t know, and 
-1 if incorrect. Possible scores ranged from -40 to 
+40. KSQ administered pre-intervention and post-
intervention by telephone. 

• Depression and Anxiety: Patients performed the 
Hospital Anxiety and Depression scale (HAQ and 
HAD)  

• See Zigmond Acta Psychiatr Scand 1983; 67: 
361-70. 

• See Fries. Arthrit Rheum 1980; 23: 137-45. 

Data s ource(s ) for outc omes :  
• KSQ: pre-intervention, not clear if administered as 

a written survey or interview; post-intervention, 
interviewed by telephone  

• HAQ/HAD: it isn't clear if administered as a written 
survey or interview. 

Attempts  for c ontrol for c onfounding:  
• Randomization 
• ANOVA 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• Mann-Whitney U test used to compare mean 

increases in knowledge between intervention and 
control groups. 

• Univariate analysis of variance with difference 
between KSQ scores as dependent variable and 
REALM score, age, intervention group, 
depression 

 

Des c ribe res ults :  
• There was statistically significant difference in knowledge 

gained between participants who received mind map and 
booklet and those who received booklet only. People with 
higher REALM scores gained more knowledge, regardless of 
whether they were in intervention or control.  

• Poor readers were significantly more anxious and more 
depressed than good readers. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, mean (C I):  
KQ2 (Control group)  
• Increase in knowledge, 6.56 (3.36 - 8.75) 

KQ1 (good reader)* 
• Depression: 6.5 (5.9-7.0)* 
• Anxiety: 7.7 (7.1-8.2)* 
*read from a figure 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
KQ2 (Intervention group): 
• Increase in knowledge: 6.45 (3.78 – 10) 

KQ1 (poor reader)* 
• Depression: 8.1 (6.8-9.5)* 
• Anxiety: 9.4 (7.9-10.8)* 
*read from a figure 

Differenc e:  
• Overall: 0.91, P > 0.3 
Note: REALM score predicts change in knowledge, P < 0.003 
 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Walker et al., 200767 
(continued) 

Meas urement tools  inc luding c utpoints :  
For the intervention: 
• REALM as a continuous variable 
For the health outcomes of Depression and Anxiety: 
• REALM >=60: good readers 
• REALM < 60: poor readers 
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Outcomes Results 
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E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Wallace et al., 2009108 

Research objective: 
• Wallace: Evaluate impact of providing 

patients with literacy-appropriate diabetes 
education guide accompanied by brief 
counseling designed for use in primary care. 

Study design: 
Pilot study; one group pretest and posttest 
design 

Study setting: 
3 academic internal medicine practices in CA, 
LA, NC  

Meas urement period:  
August 2006 to June2007 

F ollow-up duration:  
2, 4, and 12-16 weeks 

C ompletenes s  of follow-up:  
230/250 (92%) 

Eligibility criteria: 
Included: 
• English & Spanish speaking patients  
• >18 years 
• Diagnosis of type 2 diabetes 
• Contactable by phone 

Excluded: 
• People who were not responsible for or capable of managing their 

own diabetes care (e.g., residents of skilled nursing facilities, 
those with significant cognitive impairments) 

Sampling strategy: 
• All Spanish-speaking patients were recruited from the CA site. 
• Patients were referred to the study by their health care providers 

Sample size: 
• 250 

Age, years  (range):  
• 56 (29-93) 

G ender, % (n):  
• Female: 65 (162/250) 

R ac e/E thnic ity, %:  
• African American: 45 
• Hispanic: 33 
• Caucasian: 22 

Inc ome:  
NR 

Ins urance s tatus , %:  
• Self-pay: 48  
• Medicaid: 26  
• Medicare: 23 
• Private: 16 

E duc ation, %:  
• <HS: 44  
• HS: 34 
• Some college: 15  
• > College: 7 

Other c harac teris tics , %:  
• Diagnosed with diabetes: 9 years (range 0-35) 
• Last A1C: 8.6 (CI: 4.2-16.8) 
• BMI: 34.7 (CI: 12.9-73.4) 
• Takes insulin: 44 
• Self-monitor glucose: 84 
• Has regular MD: 63 
• Hospitalized in past year: 29 

 
 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
Main outc omes :  
• Wallace: Activation, self-efficacy, diabetes 

distress, self-care, diabetes-related knowledge 

C ovariates  us ed in multivariate analys is :  
• None 

Des c ription of outc ome meas ures :  
• Activation, self-efficacy, diabetes distress, self 

care: All measured with 4 orally administered 
instruments. All were validated scales providing 
Likert-type responses. Higher scores indicated 
better activation and self-efficacy, greater distress, 
and improved diabetes self-care behaviors.  

• Activation: Used the PAM self-efficacy: Assessed 
diabetes self-efficacy using an 8-item measure 
asking respondents to rate their confidence in 
their ability to perform individual diabetes self-care 
activities, such as monitoring their blood glucose, 
getting medical attention, and taking care of their 
health diabetes distress 

• Assessed using the DDS self-care: Assessed 
using a 5-item scale asking participants to rate 
their ability to manage their medications, monitor 
their blood glucose, maintain a diet, exercise, and 
conduct foot care  

Diabetes-related knowledge: 
• Assessed with a 9-item instrument developed by 

authors to reflect guide's content. 

Data s ource(s ) for outc omes :  
Self-reported 

Attempts  for c ontrol for c onfounding:  
None 

B linding:  
No 

S tatis tical meas ures  us ed:  
Descriptive statistics: 
• Independent t-tests and chi-square tests, paired t-

tests.  
• Change scores were also calculated for each 

outcome measure and were used to calculate 
standardized effect sizes (mean of change 
scores/SD of change scores) and to conduct 
analyses by literacy (adequate vs. 
inadequate/marginal) and language (English vs. 
Spanish).  

• Differences in mean change scores by literacy 
and language were assessed using independent 
t-tests 
 

Des c ribe res ults :  
• Both adequate and low/marginal literacy groups showed 

similar improvements for activation, self-efficacy, knowledge 
and self care, no SS differences between the 2 groups.  

• Both adequate and low/marginal literacy groups showed 
similar reduction for total distress, but no SS differences 
between the 2 groups. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:   
• % Knowledge questions correct: 56.78 
• Mean Diabetes Self-care Self-efficacy: 73.62 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
• % Knowledge questions correct: 62.94 
• Mean Diabetes Self-Care Self-efficacy: 77.91 

Differenc e:  
% Knowledge questions correct 
Overall:  6.16, (P = 0.33) 

Mean Diabetes Self-care Self-efficacy 
Overall (unadjusted): 
1.13, (P = 0.29) 
 
Note: no overall difference by literacy level 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Wallace et al., 2009108 
(Companion: DeWalt et al., 2009109) 
(continued) 

Health literac y/numerac y levels , %:  
• Adequate: 57 
• Marginal: 14  
• Inadequate: 29 

Meas urement tools  inc luding c utpoints :  
• s-TOFHLA 
• 0-36 scale 
• 23-36: adequate literacy 
• 17-22: marginal literacy 
• 0-16: inadequate literacy  
• Inadequate and marginal = lower literacy 
• Adequate= Higher literacy 
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E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Weiss et al., 2006110 

Research objective: 
Determine whether literacy education, 
provided along with standard depression 
treatment to adults with depression and limited 
literacy, would result in greater improvement in 
depression than would standard depression 
treatment alone 

Study design: 
RCT 

Study setting: 
Community health center  

Meas urement period:  
NR 

F ollow-up duration:  
6-12 months 

C ompletenes s  of follow-up, %:  
• Intervention: 33/38 (87) 
• Control: 28/32 (88) 

Eligibility criteria: 
Included: 
• Scored positive on the PHQ-9 
• Limited literacy skills on REALM (score <60) 
• Age > 18 
• Presentation to health center for something other than acute life-

threatening emergency 

Excluded: 
• Unable to communicate and converse meaningfully with project 

staff in English 
• Currently under treatment for depression 
• Diagnosis of dementia or other neuropsychiatric disorder 

Sampling strategy: 
• Convenience sample 

Sample size: 
• Intervention: 38 
• Control: 32 

Age, mean (S D):  
Intervention: 41.4 (14.3) 
Control: 43.7 (15.3) 

G ender, %:  
Female: 
• Intervention: 42.1 
• Control: 46.9 

R ac e/E thnic ity, %:  
Intervention:  
• White: 97.4 
• Hispanic: 2.6 
• Native American: 0 

Control: 
• White: 87.5 
• Hispanic: 6.3 
• Native American: 6.3 

Inc ome:  
NR 

Ins urance s tatus , %:  
Intervention: 
• Medicaid/self-pay: 50 
• Medicare: 44.7 
• Private: 2.6 
• Other: 2.6 

Control: 
• Medicaid/self-pay: 59.4 
• Medicare: 37.5 
• Private: 3.1 
• Other: 0 

E duc ation:  
NR 
 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
Main outc omes :  
• Depression severity: measured by PHQ-9 
• Literacy: measured by REALM 

C ovariates  us ed in multivariate analys is :  
• NA 

Des c ription of outc ome meas ures :  
• Depression severity: score on Patient Health 

Questionnaire (9 Question Version) 
• health literacy: score on REALM 

Data s ource(s ) for outc omes :  
• Self report 
• Chart reviews done to determine rates of 

counseling and treatment prescribed by 
physicians 

Attempts  for c ontrol for c onfounding:  
Randomization 

B linding:  
Report outcome assessor was blinded, but this is in 
question since REALM only administered to those in 
intervention group at f/u. 

S tatis tical meas ures  us ed:  
• Wilcoxon signed-rank test, 1-tailed Mann Whitney 

test, Spearman's correlation coefficients, 
Pearson's Chi square, Fisher's exact test, 2-tailed 
t tests 

• Not ITT, b/c exclude people who didn't attend first 
f/u. 

 

Des c ribe res ults :  
• Depression severity: individuals in the intervention group had 

significantly lower depression severity scores at the second 
and third follow-up measurements 

• Health literacy: individuals in the intervention group had 
significantly higher literacy scores by the final follow-up 
measurement 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group:  
Depression severity: 
• 1st follow-up: 8* 
• 2nd follow-up: 9* 
• 3rd follow-up: 10* 

Literacy score: 
NR 
*read from graph (Figure 2) 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
Depression severity: 
• 1st follow-up: 8* 
• 2nd follow-up: 6* 
• 3rd follow-up: 6* 

Literacy score: 
NR 
*read from graph (Figure 2) 

Differenc e:  
Absolute difference in PHQ (unadjusted): 
• 1st follow-up: 0, P = 0.25 
• 2nd follow-up: -3, P = 0.03 
• 3rd follow-up: -4, P = 0.04 
Note: baseline PHQ 9 1.5 pts higher in control group 

Literacy score: 
• REALM score increased by a mean of 7 points from baseline 

to final follow-up in the intervention group (P = 0.001); NR for 
control group 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Weiss et al., 2006110 
(continued) 

Other c harac teris tics , %:  
Occupation 
Intervention: 
• Employed (unskilled worker): 23.6 
• Small business owner: 0 
• Unemployed: 76.4 

Control: 
• Employed (unskilled worker): 28.0 
• Small business owner: 3.1 
• Unemployed: 68.9 

Median PHQ9 scores: 
• Intervention: 12.5 
• Control: 14 

Health literac y/numerac y levels , mean (S D):  
• Intervention: mean: 46.5 (11.9) 
• Control: mean: 47.1 (15.9) 

Meas urement tools  inc luding c utpoints :  
REALM -  
• 0-18 
• 19-44 
• 45-60 
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E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Wright et al., 2009111 

Research objective: 
Determine whether low numeracy participants 
would better understand risks presented using 
grouped dot or dispersed dot displays 

Study design: 
RCT 

Study setting: 
Internet survey in UK  

Meas urement period:  
NR 

F ollow-up duration:  
Immediate 

C ompletenes s  of follow-up:  
140/140 (100%) 

Eligibility criteria: 
Included: 
• Registered with market research agency for internet surveys 
• Smoker 
• No history of Crohn's disease 

Excluded: 
• NR 

Sampling strategy: 
• Convenience sample 

Sample size: 
• 140 

Age, mean (S D):  
• 44.3 (13.5) 

G ender:  
• Female: 56.4 

R ac e/E thnic ity:  
NR 

Inc ome:  
NR 

Ins urance s tatus :  
NR 

E duc ation, %:  
• No formal educational qualifications: 8.6 
• Educational qualifications completed at age 16 (GCSEs/O 

Levels): 27.9 
• Educational qualifications completed at age 18 (A Levels): 24.3 
• University degree: 32.9 

Other c harac teris tics , mean:  
• Nicotine dependence (HSI): 2.6. 

Health literac y/numerac y levels , %:  
• Low: 41 
(incorrect answer to 1st question on Lipkus numeracy scale) 

Meas urement tools  inc luding c utpoints :  
Numeracy: eight question scale developed by Lipkus and colleagues 
(2001) because of psychometric properties (high variance, good 
item-total correlation, highest difficulty, high discrimination), the first 
item on the scale (biggest number: 1/10, 1/100, 1/1000) was used to 
distinguish between high and low numeracy participants (correct 
answer: high numeracy, incorrect answer: low numeracy); this is a 
nonvalidated approach 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
Main outc omes :  
Objective: risk comprehension also (although not of 
interest to this review): 
• Subjective ease of understanding 
• Perceived susceptibility to disease 
• worry 

C ovariates  us ed in multivariate analys is :  
• NR except interaction term for numeracy 

Des c ription of outc ome meas ures :  
• Objective risk comprehension: assessed by 

asking participants "Which of the three sets of risk 
figures you were given was the biggest risk and 
which was the smallest risk" 

• Subjective ease of understanding: assessed by 
asking participants "How easy did you find it to 
understand the information we gave you about the 
chances of developing Crohn's disease" (rated 
1'very difficult' - 7 'very easy') 

• Perceived susceptibility to disease: assessed with 
three items reflecting different aspects of 
susceptibility 
– Susceptibility conditional on continued 

smoking 
– Susceptibility conditional on quitting smoking 
– Susceptibility relative to other smokers 

• Worry: assessed by single item "how worried are 
you about getting Crohn's disease?" (rated 1: not 
at all to 7: extremely) 

Data s ource(s ) for outc omes :  
Patient-completed internet survey 

Attempts  for c ontrol for c onfounding:  
ANOVA ; logistic regression 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• ANOVA, logistic regression 
• used interaction term for numeracy 
 

Des c ribe res ults :  
Participants with higher numeracy had significantly higher 
objective risk comprehension than participants with lower 
numeracy; display type (dispersed vs. grouped dots) did not 
moderate the effect 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, %:  
Objective risk comprehension: 
• Higher numeracy grouped display: 80.5 correct  
• Lower numeracy grouped display: 51.9 correct 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
Objective risk comprehension by display type: 
• Higher numeracy: dispersed display - 82.9 correct 
• Lower numeracy: dispersed display - 32.3 correct 

Differenc e, OR  (C I):  
Objective risk comprehension -  
• High numeracy vs. low numeracy (if grouped display): 3.830 

(1.301-11.280; P = 0.015) 
• High numeracy vs. low numeracy (if dispersed display): 10.2 

(NR)  
• Dispersed vs. grouped format: 0.442 (0.152 to 1.284) 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Yates and Pena, 2006112 

Research objective: 
Assess differences in comprehension between 
standard and simplified head injury advice 
sheets 

Study design: 
RCT 

Study setting: 
Urban emergency department in New Zealand  

Meas urement period:  
August 2003-December 2003 

F ollow-up duration:  
Immediate 

C ompletenes s  of follow-up:  
200/200 (100%) 

Eligibility criteria: 
Included: 
• Aged 15 or more 
• Presenting during "study shifts", a mixture of days, afternoons, 

and weekends 

Excluded: 
• Unable to comprehend spoken or written English 
• Severe illness or pain 
• Triaged as needing to be seen immediately 
• Significant eye condition or complaint 
• Corrected visual acuity < font size 10 

Sampling strategy: 
• Convenience sample 

Sample size: 
• 200 (100 intervention and 100 comparison) 

Age (mean and range):  
• Intervention: 45 
• Control: 42 

G ender, %:  
Female: 
Intervention: 48 
Control: 58 

R ac e/E thnic ity, %:  
New Zealand/European  
• Intervention: 79 
• Control: 67 

Inc ome:  
NR 

Ins urance s tatus :  
NR 

E duc ation:  
>12 years  
• Intervention: 59 
• Control: 66 

Other c harac teris tics :  
NA 

Health literac y/numerac y levels , %:  
• < 3rd grade: 0.5* 
• 4th-6th grade: 1* 
• 7th-8th grade: 14* 
• > 9th grade: 84.5* 

Intervention: 
• > 9th grade: 86  

Control:  
• > 9th grade 83 
*Calculated by team using info from Figure 5 

 
 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Outcomes Results 
Main outc omes :  
• Primary: comprehension score for advice sheet 
• Secondary: health literacy level, demographic 

factors and form preference 

C ovariates  us ed in multivariate analys is :  
• Gender 
• Age 
• Years of schooling 
• Ethnicity 

Des c ription of outc ome meas ures :  
• Comprehension score: score on a 10-item 

comprehension assessment 

Data s ource(s ) for outc omes :  
Participant provided answers during interview with 
researcher 

Attempts  for c ontrol for c onfounding:  
Yes: multivariate logistic regression (although text 
and table 2 are not entirely clear) 

B linding:  
NR 

S tatis tical meas ures  us ed:  
• Mann-Whitney, logistic regression 
 

Des c ribe res ults :  
• Simplified advice form yielded significantly higher 

comprehension scores. (Authors report no differences 
between different REALM groups, stating "whatever the 
REALM group, the simplified form improved comprehension 
scores.") 

• Participants with REALM score > 9th grade had significantly 
higher comprehension scores than those with score < 9th 
grade. 

E ffec t in no expos ure (i.e., adequate literac y) or c ontrol 
group, %:  
Median: 9 correct 
• 10 correct: 41 
• 9 correct: 37 
• <9 correct: 22 

E ffec t in expos ure (i.e.,  low/moderate literac y) or 
intervention:  
Median: 10 correct 
• 10 correct: 73 
• 9 correct: 18 
• <9 correct: 9 

Differenc e, mean (C I):  
• Median score: +1 correct: P < 0.0001 
• OR comprehension (simplified versus std): 4.14 (2.19-7.81) 
• OR comprehension (> 9th grade/< 9th grade): 2.91 (1.16-

7.25) 
• No interaction of comprehension of form by literacy level 

 



 

E videnc e T able 3. K ey Ques tion 2:  Intervention s tudies   (c ontinued) 

Study Description Participant Characteristics 
Author, year: 
Yates and Pena, 2006112 
(continued) 

Meas urement tools  inc luding c utpoints :  
REALM -  
• < 3rd grade 
• 4th-6th grade 
• 7th-8th grade 
• > 9th grade 
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Appendix E 
 Strength of Evidence 

 

KQ 1: Health Literacy strength of evidence grade by domain and overall summary grade 
Outcome for 
Health Literacy 
Studies 

Number of 
Studies Results 

Domain: 
Risk of 
Bias  

Domain: 
Consistency 

Domain: 
Directness  

Domain: 
Precision 

Overall 
Grade 

Hospitalization 5  Low literacy 
associated with 
increased 
hospitalization 

Medium Consistent Direct Precise Moderate 

Emergency 
Care Visit 

8  Low literacy 
associated with 
greater emergency 
care use except in 
one study of urgent 
care visits 
(measured by self- 
report)  

Medium Consistent Direct Imprecise Moderate 

Colon 
Screening 

5  Mixed results, larger 
studies found lower  
probability of 
screening 

Medium Inconsistent Direct Imprecise Low 

Pap Smears 3  Low literacy 
associated with 
decreased 
probability of ever 
having a Pap smear  

Medium Inconsistent Direct Imprecise Low 

Mammogram 4  Low literacy 
associated with less 
use of 
mammography; 
measures and 
populations differed 
across studies  

Medium Consistent Direct Imprecise Moderate 

Sexually 
Transmitted 
Infection 

1 Low literacy 
associated with 
greater odds of 
accepting HIV 
testing  

Medium Not 
Applicable 

Direct Precise Low 

Immunization: 
Influenza 

4   Low literacy 
associated with 
lower probability of 
receipt of influenza 
vaccine  

Medium                        
Consistent 

Direct Precise 
 
 

Moderate 
 
 

Immunization: 
Pneumococcal 

1  Mixed results Medium Inconsistent Direct Imprecise Low 

Access to Care 7  Mixed results.  No 
association with 
number of physician 
visits.  Mixed for 
dental and vision 
visits. 

Medium Inconsistent Direct Imprecise Insufficient 

Adherence 9 Mixed results 
depending on 
adherence measure, 
disease state, and 
adjustment for 
confounding 

Medium Inconsistent Direct Imprecise Low 

HIV, human immunodeficiency virus; HL, health literacy; PSA, prostate-specific antigen 



 

KQ 1: Health Literacy strength of evidence grade by domain and overall summary grade 
(continued) 
Outcome for 
Health Literacy 
Studies 

Number of 
Studies Results 

Domain: 
Risk of 
Bias  

Domain: 
Consistency 

Domain: 
Directness  

Domain: 
Precision 

Overall 
Grade 

Self-Efficacy 4 Mixed results in 
studies conducted 
within various sub-
populations 

Medium Inconsistent Direct Imprecise Low 

Smoking 2 Mixed results  Medium Inconsistent Direct Imprecise Low 
Alcohol Use 1 No effect on current 

alcohol consumption 
Medium Not applicable Direct Imprecise Low 

Healthy Lifestyle 
(Physical 
Activity, Eating 
Habits, and Seat 
Belt Use) 

4 Mixed results from 1 
study each on 
exercise, diet, a 
composite measure, 
and seatbelt use 

Medium Inconsistent Direct Imprecise Low 

Healthy Lifestyle 
(Obesity and 
Weight) 

4 Mixed results, all 
unadjusted 

High  Inconsistent Direct Imprecise Insufficient 

Review of 
Prescription 
Information 

1 Low literacy 
associated with being 
less likely to read 
prescription 
information  

Medium Not Applicable Direct Precise Low 

HIV Risk and 
Sexual Behaviors 

2 Mixed results Medium Inconsistent Direct Imprecise Low 

Taking 
Medications 
Appropriately 

4 Mixed results Medium Inconsistent Direct Imprecise Low 

Interpreting 
Labels and 
Health Messages 

3 
 

Low literacy 
associated with poorer 
ability to interpret 
labels and health 
messages; smaller 
likelihood of giving an 
organized health 
narrative  

Medium Consistent Direct Precise Moderate 

Asthma Self-Care 1 Low literacy 
associated with poorer 
self-care skill in 1 
study  

Medium Not Applicable Direct Imprecise Low 

Mental Health 
Outcomes 

8 Results in 7 of 8 
studies found 
association between 
lower literacy and 
depression 

Medium Consistent Direct Imprecise Moderate 

Chronic Disease 
Outcomes 

6 Mixed results: 3 
studies on association 
with chronic diseases  
generally and 3 on 
association with 
specific diseases 

Medium Inconsistent Direct Imprecise Low 

HIV Severity and 
Symptoms 

4 Mixed; 3 out of 4 
studies found no 
relationship, outcomes 
varied across studies 

Medium Inconsistent Direct Imprecise Low 

Asthma Severity 
and Control 

2 Mixed results; only 
unadjusted analysis of 
asthma control 

High  Inconsistent Direct Imprecise Insufficient 



 

KQ 1: Health Literacy strength of evidence grade by domain and overall summary grade 
(continued) 
Outcome for 
Health Literacy 
Studies 

Number of 
Studies Results 

Domain: 
Risk of 
Bias  

Domain: 
Consistency 

Domain: 
Directness  

Domain: 
Precision 

Overall 
Grade 

Diabetes Control 
and Related 
Symptoms 

5 
 

Glycemic control: 4 
studies mixed results 
Complications:  1 
study no relationship 

Medium Inconsistent Direct Imprecise Low 

Hypertension 
Control 

2 Mixed results Medium Inconsistent Direct Imprecise Low 

Prostate Cancer 
Control 

1 Patients with low HL 
more likely to have 
higher PSA (worse 
levels) 

Medium Not Applicable Direct Precise Low 

Health Status: All 
Adults 

1 No relationship with 
global health status 

Medium Not Applicable Direct Precise Low 

Quality of Life: 
Seniors 

4 Lower literacy 
associated with lower 
overall health status 
 
Mental and Physical 
functioning: mixed 
effects 

Overall: 
Moderate 
 
 
Mental/ 
Physical: 
moderate 

Overall: 
Consistent 
 
 
Mental/ 
Physical: 
inconsistent 

Direct Overall: 
Precise 
 
 
Mental/ 
Physical: 
Imprecise 

Overall: 
Moderate 
 
 
Mental/ 
Physical: 
Low 

Quality of Life: 
Individuals with 
Specific Diseases 

5 Mental and physical 
functioning by disease 
state and measure: 
mixed results 

Medium Inconsistent Direct Imprecise Low 

Mortality: Seniors 2 Higher risk of mortality 
in the lower literacy 
group. Risk not 
elevated in the 
marginal literacy 
group (1study)  

Low Consistent Direct Precise High 

Costs of Health 
Care 

2 Results mixed across 
payment source and 
patient populations 

Medium Inconsistent Direct Imprecise Low 

Disparities 6 Literacy mediates 
disparities in specific 
health outcomes 
between black and 
white race.  
 
Literacy not found to 
mediate the 
relationship between 
Hispanic and white 
race but little data 
available.  

Black/ 
White and 
Health 
Outcome: 
Moderate 
 
Hispanic: 
Low 

Black/White: 
Consistent 
 
 
 
 
Hispanic: Not 
Applicable 

Direct Precise Black/ White: 
Moderate 
 
 
 
 
Hispanic: 
Low 

 



 

KQ1. Numeracy strength of evidence grade by domain and overall summary grade 

Outcome 
Number 
of Studies Results Risk of Bias 

Domain: 
Risk of Bias 

Domain: 
Directness 

Domain: 
Precision 

Overall 
Grade 

Accuracy of 
Risk 
Perception 

5 
 

Perceived risk (n = 
2): mixed results 
depending on length 
over which risk 
estimated 
 
Perceived treatment 
benefit (n = 4): 
Mixed results 
depending on 
numeracy level 
categories, 3 of 4 
studies suggested 
low numeracy 
reduced accuracy of 
perceived benefit.   

Medium Inconsistent Direct Imprecise Low 

Knowledge 4  Mixed results, 
partially dependent 
on type of 
knowledge, sample 
size, and adjustment 
for confounding  

Medium Inconsistent Direct Imprecise Low 

Self Efficacy 1  Lower numeracy 
associated with 
lower self-efficacy in 
unadjusted analysis 

High  Not 
Applicable 

Direct Precise Insufficient 

Behavior 1 Lower numeracy not 
related to self-care 
behavior in 
unadjusted analysis 

High Not 
Applicable 

Direct Precise Insufficient 

Skills 4  
 

Mixed results 
depending on type 
of skill 
 
Skill in taking 
medication (n =2): 
mixed results 
 
Skill in interpreting 
health information (n 
= 2): 
Lower numeracy 
related to lower 
comprehension 

Skill in taking 
medication: 
Medium 
 
Skill in 
interpreting 
health 
information: 
Medium 

Skill in taking 
medication: 
inconsistent 
 
Skill in 
interpreting 
health 
information: 
consistent 

Skill in taking 
medication: 
Direct 
 
Skill in 
interpreting 
health 
information: 
Direct 

Skill in taking 
medication: 
Imprecise 
 
Skill in 
interpreting 
health 
information: 
Precise 

Skill in 
taking 
medication: 
Low 
 
Skill in 
interpreting 
health 
information: 
Low 

Disease 
Prevalence 
and Severity 

3 BMI (n = 2), HbA1c 
(n = 1), illness 
requiring dietary 
restriction (n = 1): 
Mixed results 

Medium Inconsistent Direct Imprecise Low 

Use of 
Healthcare 
Services 

2 Mixed results, no 
adjustment for 
confounding 

High Inconsistent Direct Imprecise Insufficient 

BMI, body mass index; HbA1c, glycosylated hemoglobin  
 
 
 



 

KQ 2 specific interventions, strength of evidence grade by domain and overall summary 
grade 

Outcome 
Number of 
Studies Results 

Domain: 
Risk of 
Bias 

Domain: 
Consistency 

Domain: 
Directness 

Domain: 
Precision 

Overall 
Grade 

Alternative 
Document 
Design 

2 RCTs 
examining 
multiple 
simplific-
ations  

Highlighting common 
features (n=1):  No 
effect 
 
Chunking 
advantages/ 
disadvantages (n=1): 
improved 
comprehension for 
high literacy, 
worsened 
comprehension for 
low literacy if long 
rather than short list 
 
Essential info only 
(n=1): 
Improved 
comprehension and 
choice of higher 
quality plans 
 
Essential info first 
(n=1): Improved 
comprehension for 
low literacy only. No 
effect on health plan 
choice. 

Medium Not Applicable Direct Imprecise Low 

Alternative 
Numerical 
Presentation 

1 RCT 
examining 
higher 
number (vs. 
lower 
number) 
better 

Improved 
comprehension and 
choices of higher 
quality options for low 
(but not high) 
numeracy individuals  

Medium Not Applicable Direct Precise Insuffi-
cient 

Alternative 
Pictorial 
Representatio
ns 

4 RCTs and 2 
quasi-
experimental 
studies 
examining (1)  
adding 
symbols to 
numerical 
information, 
(2) adding 
illustrations to 
prose, (3) 
using 
different 
pictorial 
represent-
tations for 
same 
concept  

Adding symbols to 
numerical info (n=2):  
 
Mixed effects. No 
effect if higher 
number better. 
Poorer choices in 
high numeracy 
individuals if lower 
number better. No 
effect on 
comprehension, but 
better choices, if 
accompanying 
essential information. 
Poorer choices for 
lower numeracy 
participants if 
accompanying non-
essential information. 

Medium 
 

Inconsistent 
 

Direct Imprecise Low 

RCTs, randomized controlled trials; info, information; vs. versus; cRCT, cluster randomized controlled trial 



 

KQ 2 specific interventions, strength of evidence grade by domain and overall summary 
grade (continued) 

Outcome 
Number of 
Studies Results 

Domain: 
Risk of 
Bias 

Domain: 
Consistency 

Domain: 
Directness 

Domain: 
Precision 

Overall 
Grade 

   
Adding illustrations to 
prose (n=2): 
 
No effect of mind 
map added to 
brochure or 
illustrations added to 
simple medication 
label text 
 
Using different 
pictorial 
representations for 
the same concept 
(n=2): 
 
Improvements with 
grouped (versus 
random) pictograms 
(n = 1) and with some 
teratogen warning 
symbols 

     

Alternative 
Media 

1 RCT 
examining 
standard 
print, 
simplified 
print, video, 
computer-
ized material 

No effect of any 
alternative format on 
free recall. Trends 
toward improved 
prompted recall for all 
individuals receiving 
computerized 
material and for low 
literacy individuals 
receiving simplified 
print 

Medium Not Applicable Direct Imprecise  Low 

Alternative 
Readability 
and 
Document 
Design 

3 RCTs, 1 
quasi-
experimental 
study with 
post-only 
data  

Mixed Medium Inconsistent Direct Imprecise Low 

Physician 
Notification of 
Patient 
Literacy 
Status 

1 cRCT No effect on patient 
level outcomes 

Medium Not Applicable Direct Precise Low 

 
  
 



 

KQ 2: Mixed interventions, strength of evidence grade by domain and overall summary 
grade 

Outcome 
Number 
of Studies Results 

Domain: 
Risk of Bias 

Domain: 
Consistency 

Domain: 
Directness 

Domain: 
Precision 

Overall 
Grade 

Use of 
Healthcare 
Services 
 

4 RCTs, 
1cRCT, 
and 1 
quasi-
experi-
mental 
study  

Preventive 
services (n=2): 
Increased use 
across literacy 
levels 
 
ED visits (n=2): 
Reduced  use 
across literacy 
levels 
 
Hospitalizations 
(n=3): Reduced 
use (or trends 
toward reduced 
use) across 
literacy levels;  
greater  reductions 
in low literacy 
population 

Medium Consistent Direct Precise Moderate 

Disease 
Prevalence 
and Severity 
 

4 RCTs, 3 
quasi-
experimen
tal studies  

Self-management 
programs (n=3): 
mixed effects on 
biomarkers 
depending on 
study quality 
 
Disease 
management 
programs (n=2): 
improved HbA1c in 
low literacy group, 
improved BP 
across literacy 
levels 
 
Adult Basic and 
Literacy Education 
(n=1): improved 
depression 
severity across 
literacy levels  

Self-
manage-
ment 
programs: 
Medium 
 
 
Disease 
manage-
ment 
programs: 
Medium 
 
 
Adult Basic 
and Literacy 
Education: 
Medium 

Self- 
management 
programs: 
Inconsistent 
 
 
Disease 
management 
programs: 
Consistent 
 
 
Adult Basic 
and Literacy 
Education: Not 
Applicable 

Self-
management 
programs: 
Direct 
 
 
Disease 
management 
programs: 
Direct 
 
 
Adult Basic and 
Literacy 
Education: 
Direct 

Self-
manageme
nt 
programs: 
Imprecise 
 
Disease 
manageme
nt 
programs: 
Precise 
 
Adult Basic 
and 
Literacy 
Education: 
Imprecise 

Self-
managemen
t programs: 
Low 
 
Disease 
manage 
programs: 
Moderate 
 
Adult Basic 
and Literacy 
Education: 
Low 

Knowledge 3 RCTs 
and 6 
quasi-
experi-
mental 
studies 

Mixed results Medium Inconsistent Direct Imprecise Low 

RCTs, randomized controlled trials; HbA1c, glycosylated hemoglobin; BP, blood pressure; QoL, quality of Life; cRCT, cluster randomized 
controlled trial; ED, emergency department 



 

KQ 2: Mixed interventions, strength of evidence grade by domain and overall summary 
grade (continued) 

Outcome 
Number 
of Studies Results 

Domain: 
Risk of Bias 

Domain: 
Consistency 

Domain: 
Directness 

Domain: 
Precision 

Overall 
Grade 

Self Efficacy 
 

4 RCTs 
and 5 
quasi-
experimen
tal studies 

Mixed results 
depending on 
intensity of 
intervention; 
positive effect 
across literacy 
levels for intensive 
interventions  

Intensive 
interventions
: Medium 
 
Less 
Intensive 
interventions
: High 

Intensive 
intervention: 
Consistent 
 
Less intensive 
intervention: 
Consistent 

Intensive 
intervention: 
Direct 
 
Less intensive 
intervention: 
Direct 

Intensive 
interven-
tion: 
Precise 
 
Less 
intensive 
interven-
tion: 
Precise 

Intensive 
Intervention: 
Moderate 
 
Less 
Intensive 
Intervention: 
Low 

Behavior 2 RCTs 
and 1 
quasi-
experimen
tal study 

Improved self-
management 
behaviors, greater 
improvement in 
adequate literacy 
group  

Medium Consistent Direct Imprecise Moderate 

Adherence 2 RCTs 
and 2 
quasi-
experimen
tal studies 
(1 with 
post-test 
only data) 

Mixed results 
related to the 
intensity of the 
intervention and 
measure of 
adherence 

Medium Inconsistent Direct Imprecise Low 

Quality of 
Life 
 

4 RCTs (1 
measured 
QoL only 
post-test in 
interventio
n group) 

Mixed results Medium Inconsistent Direct Imprecise Low 

Costs 
 

1 RCT Non-significant 
trend toward 
reduced cost 
across literacy 
groups 

Low Not Applicable Direct Imprecise Low 
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We also extend our appreciation to the members of our Technical Expert Panel (TEP), who 

provided advice and input during our research process.  
  
  
  
  

 
  



 

Appendix G  
Characteristics of Studies with Poor Internal Validity 

 
To assess the quality (internal validity or risk of bias) of studies, we used predefined criteria 

based on those described in the AHRQ Methods Guide for Comparative Effectiveness Reviews 
(ratings: good, fair, poor).1 Elements of quality assessment for trials included, among others, the 
methods used for randomization, allocation concealment, and blinding; the similarity of 
compared groups at baseline; maintenance of comparable groups; overall and differential loss to 
followup; and the use of intention-to-treat analysis. We assessed observational studies based on 
the potential for selection bias (methods of selection of subjects and loss to followup), potential 
for measurement bias (equality, validity, and reliability of ascertainment of outcomes), 
adjustment for potential confounders, and statistical analysis. 

In general terms, a “good” study has the least bias and results are considered to be valid. A 
“fair” study is susceptible to some bias but probably not sufficient to invalidate its results. The 
fair-quality category is likely to be broad, so studies with this rating will vary in their strengths 
and weaknesses. A “poor” rating indicates significant bias (stemming from, e.g., serious errors in 
design, analysis reporting large amounts of missing information, or discrepancies in reporting) 
that may invalidate the study’s results.  

To systematically rate studies, we designed and used a structured data abstraction form. 
Trained reviewers abstracted data from each study and assigned an initial quality rating. A 
second reviewer read each abstracted article, evaluated the accuracy, completeness, and 
consistency of the data abstraction, and independently rated the quality.  If differences in quality 
ratings could not be resolved by discussion, a third senior reviewer was involved. The full 
research team met regularly during the article abstraction period to discuss global issues related 
to the data abstraction process. The following lists all the studies reviewed and rated as poor 
quality, with their design and primary reasons for the final rating. 
  
 
Study Design Primary Reasons for Poor Quality Rating 
Arozullah et al., 
20062   

Cross sectional High potential for selection biases.  A convenience sample with a low 
participation rate was used.  

Bennett et al., 20063   Retrospective 
cohort 

High potential for selection and confounding biases. A convenience 
sample with no power calculation was used and there was no controlling 
for confounding in the analysis. 

Bickmore et al., 
20094   

RCT High potential for selection and measurement bias. The process of 
randomization was inadequate, there was no allocation concealment, 
groups were not comparable at baseline and there was inadequate 
controlling for confounding in the analysis 

Brock et al., 20075   Uncontrolled 
experimental 
study (Pre-post 
test) 

This study received a fair rating for immediate outcomes but a poor 
rating for follow-up outcomes. There was a high risk for selection and 
confounding bias at followup due to high likelihood that the groups were 
no longer comparable and inadequate controlling for potential 
confounders in the analysis 

Campbell et al., 
20076   

Cross sectional High potential for confounding and selection biases.  A convenience 
sample was used. 

Carbone et al., 20067 Cross sectional High potential for measurement bias. Outcome measures were poorly 
described and could not be considered valid and reliable 

Clarke et al., 20058 Cross sectional High potential for selection bias.  Reporting of measures and statistical 
methods was inadequate.  Important potential confounders were not 
considered. 



 

Study Design Primary Reasons for Poor Quality Rating 
Conwell et al., 20039   Cross sectional High risk for confounding bias- Race, SES, parental smoking status, 

behavioral status, or any other potential confounder, could be 
responsible for association between WRAT score and smoking status 

DeWalt et al., 200710   Cross sectional High potential for selection and confounding biases. A convenience 
sample with no power calculation was used and there was no controlling 
for confounding in the analysis. 
 

Dewalt et al., 200911   Uncontrolled 
experimental 
study (Pre-post 
test) 

High risk of measurement bias due to social desirability. There was also 
inadequate controlling for confounding in the analysis 
 

DeWalt et al., 200412   Uncontrolled 
experimental 
study (Pre-post 
test) 

High risk of measurement and confounding bias. The lack of a control 
group carries a significant risk that any improvement in clinical 
symptoms was due to a Hawthorne effect or the use of co-interventions. 

Drainoni et al., 
200813   

Cross sectional  High potential for measurement, selection and confounding biases. 
Outcome measures were poorly described and could not be considered 
valid and reliable.  A convenience sample with no power calculation was 
used and there was no controlling for confounding in the analysis. 

Endres et al., 200414   Cross sectional  High potential for selection and confounding biases. A small 
convenience sample was used and there was no controlling for 
important potential confounders in the analysis. 

Ginde et al., 200815   Cross sectional High potential for measurement and confounding biases. Outcome 
measures were poorly described and could not be considered valid and 
reliable.  There was no controlling for important potential confounders in 
the analysis. 

Ives et al., 200616   Prospective 
cohort 

High potential for confounding bias. Bivariate analysis was used with no 
controlling for important potential confounders in the analysis. 

Jones et al., 200717   Cross sectional High potential for measurement, selection and confounding biases. 
Outcome measures were poorly described and could not be considered 
valid and reliable.  A convenience sample with no power calculation was 
used and there was no controlling for confounding in the analysis. 

Juzych et al., 200818   Cross sectional High potential for confounding bias. Bivariate analysis was used with no 
controlling for important potential confounders in the analysis. 

Kalichman et al., 
200519   

Uncontrolled 
experimental 
study (Pre-post 
test) 

High risk of measurement and confounding bias due to social desirability 
and inadequate controlling for confounding in the analysis 
 

Kandula et al., 
200920   

Cross-sectional; 
prospective 
cohort 

High potential for measurement bias. Outcome measures were poorly 
described and could not be considered valid and reliable.   

Kleinpeter, 200321   Cross sectional High potential for selection and confounding biases. A small 
convenience sample was used and there was no controlling for 
important potential confounders in the analysis. 

Lincoln et al., 200822   Cross sectional High potential for selection biases A small convenience sample was 
used and participation rate was low.   

Morrow et al., 200623   Cross sectional High potential for selection and confounding bias. Health outcome 
measure poorly described. 

Muir et al., 200624 Retrospective 
cohort 

High potential for confounding bias. Bivariate analysis was used with no 
controlling for important potential confounders in the analysis. 

Ntri et al., 200925   Uncontrolled 
experimental 
study (pre-post 
test) 

High potential for confounding and selection biases. There was no 
controlling for potential confounders in the analysis and no accounting 
for those lost to followup.  A small convenience sample was used.   

Persell et al., 200726   Cross sectional High potential for confounding biases. There was no controlling for 
important potential confounders in the analysis. 

Roth et al., 200527   Cross sectional High potential for selection and confounding biases. A small 
convenience sample was used and there was no controlling for 
important potential confounders in the analysis. 



 

Study Design Primary Reasons for Poor Quality Rating 
Rutherford et al., 
200628   

Cross sectional High potential for measurement and confounding biases. Outcome 
measures were poorly described and could not be considered valid and 
reliable.  There was inadequate controlling for important potential 
confounders in the analysis. 

Sanders et al., 
200729   

Retrospective 
cohort 

High potential for measurement bias. Outcome measures were poorly 
described and could not be considered valid and reliable.   

Sarkar et al., 200630   Cross sectional High potential for confounding biases. A convenience sample was used 
and there was inadequate controlling for important potential confounders 
in the analysis. 

Sentell et al., 200331   Cross sectional High potential for measurement and confounding biases. The outcome 
was measured by a single-item, self-reported survey question and there 
was inadequate controlingl for important potential confounders in the 
analysis because only the bivariate analyses were relevant to the 
outcome of interest for this report  

van Servellen et al., 
2003 & 200532-33   

RCT High potential for measurement and confounding biases. Inadequate 
reporting. Important potential confounders and multiple comparisons 
were not considered in the analysis. and the analysis was within not 
between groups 

Waldrop-Valverde et 
al., 200834 

Cross sectional High potential for measurement and selection biases.  The sample was 
divided into literacy/cognition groups so the independent effect of 
literacy on adherence could not be determined. 

Wallace et al., 200835   Cross sectional High potential for confounding bias. Bivariate analysis was used with no 
controlling for important potential confounders in the analysis. 

Wolf et al., 200436 Cross sectional High potential for measurement and confounding biases. Outcome 
measures were poorly described and could not be considered valid and 
reliable.  There was inadequate controlling for important potential 
confounders in the analysis. 

Wolf et al., 200737   Cross sectional High potential for measurement and confounding biases. Outcome 
measures were poorly described and could not be considered valid and 
reliable.  There was inadequate controlling for important potential 
confounders in the analysis. 

RCT= Randomized controlled Trial 
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